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The MOST VALUABLE GRADERS ... 
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FOR BANK WORK. I¢ takes less than a 
minute to put the blade on Adams 
motor graders out into this high bank- 


cutting position. 
™ Luisa 


@ Cutting high banks... cutting deep ditches 
. » « processing heavy oil and stabilization 
mix... light, high-speed maintenance... 
heavy scarifying and grading . . . cutting fine 
grades ... finishing shoulders . . . building 
roads complete from ditch to ditch ... all of 
these jobs and many more are every-day work 
for Adams Heavy-Duty Motor Graders. They 
are the most versatile and most valuable ma- 
chines any contractor or road official can 
own... Powered by 62% h. p. Diesel or 66% 
h.p. gasoline engines, they have the power 


to “go through” on any job. A wide range 


FOR DITCH WORK. Many officials and 
contractors are using Adams motor 
graders altogether for building and 
reshaping ditches. 
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FOR SURFACE WORK. Power, traction and a wide range of working speeds permit 
doing all surface jobs at the proper speed in the quickest possible time. 


of working speeds permits doing the 
job in quickest possible time. A high 
transport speed of 18 m.p.h. saves 
time and money in going from job 
to job. 

If you do not need a big machine, 
see Adams No. 303 with 45% h.p. 


engine, or the No. 20 with 22% h.p. 
engine. Ask your local representative 
to show you any or all of these ma- 
chines; if you do not know his name, 
address 

J. D. ADAMS COMPANY - Indianapolis, Indiana 


Branches, Representatives ¢ Distributors 
throughout United States 


ADAMS 
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White Reflecting Curb— the new, permanent 
way to cut traffic accidents by day or night 


N the blackest night, a continuous white band of light will un- 

fold in front of a speeding car on New Jersey Routes #24 and 
#29 near Phillipsburg when construction is completed this spring. 
Light from the headlights of a single car, used in taking this photo- 
graph, shows how well this curb guides traffic. 

This is White Reflecting Curb, made with Atlas White cement and 
cast in place. Note the close-up view. The ribs or posts in shadow 
reflect light back to the driver’s eye from a distance. Those in pure 
white reflect light near the speeding car. Result: A continuous band 
of reflected light. By day, too, in any weather, this curb increases 
visibility, and reduces driving strain, accidents and traffic congestion. 

Many miles of White Reflecting Curb, both precast and cast-in- 
place, are installed today. Made with Atlas White cement, 
it stays white, needs no costly upkeep. It’s permanent. It 
pays for itself in a surprisingly short time. Specify this 
economical white curb. Universal Atlas Cement Co. (United 
States Steel Corp. Subsidiary), Chrysler Bldg., New York. 


RS-M-10 


White Reflecting Curb made with 
Atlas White cement provides a broad, 
continuous band of light, Cast-in- 
place on New Jersey Routes No. 24 
and No. 29 near Phillipsburg by 
Frapaul Construction Co., Inc., 
Hackensack, N. J. 
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LAKE WASHINGTON FLOATING 
BRIDGE 


Anchoring and Assembling the Concrete 
Pontoons for the 8,000 Ft. Section 


bridges is being constructed across Lake Wash- 

ington at Seattle, Wash. The floating portion of 
this structure spans some 8,000 feet of water across the 
west channel of the lake, with depths of water over 200 
ft. for nearly half the width. 

Briefly, the floating structure consists of heavily rein- 
forced cellular concrete pontoons, each approximately 
350 ft. long and 60 ft. wide, placed end to end, forming 
on the deck of the pontoons a four-lane highway and 
two 5-ft. sidewalks. These pontoons are 14 ft. 6 in deep, 
with an additional height of 3 feet formed by a solid rail. 
The draft is approximately 7 ft, with 10% ft. freeboard. 
The total weight of the structure is 13 tons per lineal 
toot. 

Early engineering considerations of this problem dis- 
closed very favorable conditions existing for this design 
and maintenance of a pontoon bridge at the location se- 
lected, and a very difficult foundation condition for a 
long-span conventional bridge on piers. Not only is the 
water very deep over a large part of the channel, but also 
a sub-strata of clay of varying consistency exists for 
150 ft. additional depth, requiring piers up to 350 ft. 
below water. 

Conditions in favor of the floating structure were: 
fresh water of exceptional purity, no drift or ice, only 


\ T THE present time one of the world’s most unique 
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Fig. 1—Loading Diagram for which Anchor System was 
Designed. 


By CHARLES E. ANDREW 


Principal Consulting Engineer 





Fig. 2—Placing Second Type “A” Anchor for Unit 4— 
July 14, 1939. 


3 ft. rise and fall of the water surface, and an exceed- 
ingly choppy form of wave. 

The only adverse condition existing was the fact that 
winds of 60 miles per hour average velocity accompanied 














Type Anchor—June 16, 1939. 


Fig. 3—Forms for “A” 


by maximum instantaneous gust velocities of 90 miles 
per hour might be expected. The proper anchoring of a 
continuous line of pontoons nearly 7,000 ft. long against 
the broadside forces of wind and wave action, coupled 
with the best arrangement of pontoon connections, thus 
became one of the principal problems to be met. 

After a very careful investigation of all existing con- 
ditions on Lake Washington, it was determined that the 
maximum wave height that might be expected is 6 ft. 
and the maximum gust wind velocity, 90 miles per hour. 
Maximum length of unbroken wave crest was assumed 
as 50 ft. The loading diagram for which the anchor sys- 
tem is designed is shown on Fig. 1. 


Three Types of Anchors Used 


Investigation of the lake bottom was made by exten- 
sive jetting operations and it was found that two gen- 
eral conditions of material were present on the immedi- 
ate surface to a depth of 10 to 20 ft., i.e.: a rather soft 
clay varying in consistency into which anchors could be 
imbedded by jetting; hard bottom consisting of either 
very hard clay or sand and gravel which would not 
break down under jets. The soft bottom was found to be 
in the greatest depths of water varying, with few excep- 
tions, between 100 and 215 ft., while the harder bottom 
was generally in shallower water, 70 to 100 ft. To satisfy 
the conditions encountered, three types of anchors were 
designed. Type “A,” an anchor shown on Fig. 2, is of 


Fig. 4—Setting Type “A” Anchor No. 5 for Unit 4—Sept. 12, 1939. 
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reinforced concrete weighing approximately 65 tons in 
air. In dimension it is 26 ft. wide by 14 ft. high, with 
stock extending 15 ft. Forty-one of these anchors are 
required. They are cast on a barge, see Fig. 3, and towed 
to the site, where they are picked off the barge by a 
floating derrick of aproximately 100 tons lifting capacity, 
see Fig. 4. Anchors are spaced 350 ft. apart on each side 
of the bridge and directly opposite each other. 

The floating derrick is set by triangulation so that the 
main lifting falls are on the exact anchor site. The main 
anchor (2% in. diameter steel cable), mounted on a reel 
at the opposite end of the cable, is reved from the reel 
under the scow and attached to the end of a 50-ft. 2 in. 
x 12 in. eye bar which is in turn attached to the stem 
of the anchor. The derrick scow is then moved into a 
position at right angles to the bridge and on the line of 
the final anchor line. A wye bridle is then attached to 
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Fig. 5—Typical Transverse Cable Anchorage. 


the back of the anchor away from the bridge, and lead to 
a temporary ship anchor some 500 ft. from the scow 
through a sheave on the temporary anchor and back to 
an engine on the scow. This anchor is on the same line 
as the scow at right angles to the bridge centerline. 
Seven 2% in. fire hoses are then attached to the 17 cut- 
ting-edge jets, and the anchor is lowered to within a foot 
or so of the bottom. A diver then descends to the bottom 
and after seeing that no lines are fouled, signals for a 
strain on the bridle line. This strain rotates the anchor 
into a position parallel to the bridge. Two hundred 
pounds pressure is then turned on to the jet through a 
pump system supplying approximately 3,000 gal. per 
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minute and the anchor is slowly lowered. The weight of 
the anchor, combined with the jets, slowly sinks the 
anchor into the clay bottom until further sinking is im- 
possible. In most cases the anchor is completely buried, 
but if the bottom proves to be so hard that full penetra- 
tion cannot be obtained, quarry-run rock (usually from 
250 to 400 cu. yd.) is deposited through tremie tubes in 
front of the anchor. After the anchor is in place the 
anchor cable is laid out on the lake bottom toward the 
bridge, a buoy being attached to the outer end. Later the 
cable is picked up and socketed for attachment to the 
pontoon. All cables are ordered with 15 ft. of extra 
length. The exact lengths of the cable is measured by 
means of a small stranded wire about % in. in diam- 
eter, having known elastic characteristics. 


This small wire is attached to the anchor before sink- 
ing. It is later stretched to the connection inside the pon- 
toon, when in proper position, and measured under the 
proper pull, thus establishing the proper length of the 
main cable. The uncut length of the main cable is known 
so that by measuring back the proper distance from the 
end this final length for cutting is determined. The main 

‘cable is then cut and socketed outside the pontoon after 
which the socketed end is hauled through the hause pipe 
provided in the pontoon wall and connected to the ad- 
justable attachment in the pontoon, see Fig. 5. Approxi- 
mately 12 ft. of adjustment by hydraulic jacks is pro- 
vided for each cable after attachment. 


Type “B” anchor: is designed as a friction anchor to 
be used at locations where the bottom is too hard to per- 
mit jetting and the water too deep to construct a type 
“C” anchor. 


It consists of a concrete box with a heavily reinforced 
bottom to which the anchor line fastening is attached. 
This box is in dimension, 26 ft. x 20 ft. x 13 ft. high with 
center diaphragm and open top weighing approximately 
75 tons submerged. Type “B” anchors are cast in the 
graving docks and floated. A temporary wooden cover 
is placed and the anchor is towed to the site where it is 
located and lowered to the bottom in the same manner 
and by the same equipment as used for the type “A”’ 
anchor, see Fig. 6. No jetting is necessary as this anchor 
sits on the surface of the lake bottom. After it is in posi- 
tion it is filled with approximately 200 cu. yd. of gravel, 
and from 800 to 900 cu. yd. of quarry-run rock is depos- 
ited in front to supply additional resistance to cable pull. 
Attachment to the pontoon is made as for type “A.” 





Fig. 6—Preparing to Set Type “B” Anchor for Uuit 4— 
Sept. 26, 1939. 
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Fig. 7—Type “C” Cable Anchor. 


Type “C” anchor is designed for locations where the 
bottom is extremely hard, (gravel, sand or very hard 
clay), and where the water is 90 ft. or less. It consists 
of two heavy steel piles in tandem, see Fig. 7. 

These piles are driven through a steel jig made up of 
angles laced and spaced the proper distance apart by 
means of diagonal framing. The jig is set in proper posi- 
tion and line by triangulation, the lower end resting on 
the lake bottom. The piles are then driven in the jig by 
means of a heavy steel section similar to the pile section, 
dropping under water. After the jig is removed the con- 
necting rod is placed by diver and tightened. Attachment 
to the pontoon is similar to those for “A” and “B.” 

All anchors are designed to resist a safe working load 
of 300,000 Ib. cable pull. Anchor lines vary from ap- 
proximately 300 to 650 ft. in length depending on the 
depth of water. An approximate angle of 20 to 22 de- 
grees with the horizontal is maintained for all anchor line 
slopes. 

Initial tensions range from 20,000 to 70,000 Ibs., vary- 
ing directly as the length of the shortest of opposing 
cables. Opposing cables are set at, as nearly as possible, 
equal length. To take care of the seasonal rise and fall 
of the lake surface (maximum of 3-ft. change), it will 
probably not be necessary to make adjustment in cable 
length. For cables under 400 ft. some seasonal adjust- 
ment will be necessary. This is easily accomplished by 
20-ton hydraulic jacks in calm weather. 


Connecting the Pontoons 


In the design studies the question of connecting the 
pontoons was important. Should they be connected by 
some sort of hinged joint which would permit some 
flexibility or should they, as far as possible, be rigidly 
connected by a joint-resisting shear and moment in all 
directions with as great or greater strength than the 
pontoons themselves? 

Hinged joints varying from simple hinges to joints 
which would transmit both shear and moment and yet 
permit expansion were considered. 

The question of arching due to temperature changes 
seemed important. The single hinged joint would permit 
individual pontoons to arch without appreciable tem- 
perature stress in the pontoons. On the other hand, such 
a joint would not be desirable under heavy live loads of 
traffic as a certain amount of depression would occur 
at joints. 

A joint transmitting shear and moment in all direc- 
tions would permit individual expansion, but would not 
permit individual arching ; besides such a joint involved 
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heavy steel members and pins and was very costly and 
difficult to install. The matter of expansion was not 
important as it could be carried to the ends of the entire 
bridge structure in a rigidly connected structure. Because 
of the great weight of the pontoon (approximately 13 
tons per foot), practically no arching would occur in any 
case, and temperature stresses would be set up in the 
pontoons in any case. 

It was, therefore, concluded that the most satisfactory 
condition would be provided by, as far as possible, con- 
necting all pontoons into one continuous floating struc- 
ture. As a result, the entire structure is rigidly connected 
into four sections. In order to provide an adjustment in 
pontoon level to compensate for the rise and fall of the 
lake level at the Seattle end by pumping water in or out, 
a section consisting of four pontoons with a total length 
of 880 ft. was rigidly connected. At the outboard end of 
this 880 ft. section the hinged joint transmits horizontal 
shear and moment, but only vertical shear is provided. 

Adjacent to the first section and extending into the 
lake to the floating movable span, 16 pontoons with a 
total length of 5,075 ft. are rigidly connected. 

The floating movable span 370 ft. long, constitutes the 
third section. East of the movable span, four pontoons 
with a total length of 1224.83 ft. constitutes the fourth 
section and completes the floating structure. 

These sections may be considered as elastic beams 
supported vertically by the water and horizontally by 
the yielding anchor line supports. Temperature stresses 
set up by arching action over these long sections are 
taken up by internal deformations of the concrete and 
steel. The result of long continuous sections is to lend 
great stability under roadway traffic and to distribute 
lateral stresses from wind and local wave impact over 
several anchor cables. There can be no local deflection 
or depressing effects at joints. The genera! scheme of 
these pontoon connections is shown in Fig. 5. 

It will be noted that moments, both vertical and hori- 
zontal, are taken by large bolts or rods extending through 
heavily reinforced concrete beams cast at the ends of each 
pontoon. At the connection between standard pontoons 
16 2% in. and 38 3% in. bolts are used. Shear is taken 
by shear keys. See Fig. 8. 

The general method of assembling and connecting two 
pontoons is as follows: A pontoon which is to be con- 
nected to one already in place is towed to the site with 
all bolt sleeves plugged at the inside end to exclude 
water. Main anchor lines are attached. The male shear 
key is entered and steel shims are driven in the clearance 
space around the male key to adjust the adjoining pon- 
toons to line and grade. 

It will be noted in Fig. 9, that a rubber strip is set 
into the end of one pontoon projecting 1% in. out from 
the end surface. This rubber strip is outside of the bolt 
lines and extends across the bottom and up both sides. 

With the shear keys entered and adjusted, plugs are 
removed from some of the top bolts which are above 
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Fig. 8—Unit 4, Looking East at Pontoons “A”-2 to “A”-8 in 
Position, Showing Shear Keys in Pontoon—Oct. 10, 1939. 
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Fig. 9. 


water and bolts entered and tightened against oak block 
1 in. thick compressing the rubber strip % in. and seal- 
ing the joint outside all bolts. The water is then removed 


from inside the rubber seal and all bolts entered and 


tightened. 

The pontoon is then lined by instrument to proper cen- 
terline, and the space between the ends of the pontoons 
being connected, filled solid with grout. After the grout 
is set the bolts are finally tightened to take up any shrink- 
age, which may have occurred in this grout. The joint 
when completed develops approximately 10 per cent 
more strength in sections than the pontoons themselves. 

On Dec. 1 there were, in place and finally anchored 
and connected, twelve pontoons with a total length of 
4200 ft. Since these pontoons have been in place, wind 
velocities of 35 miles per hour have occurred, producing 
waves of considerable height. No appreciable movement 
in the structure resulted. 

Under present rates of progress the floating structure 
will be completed by June 30, 1940. 

Up to the present time no conditions or problems 
which were not anticipated in the original design have 
arisen. None are anticipated. 


Those Responsible 


Pontoon Bridge Builders, contractors for the floating 
structure, designated as Unit 4 of the project, are com- 
prised of the following companies: Parker-Schram Co., 
J. H. Pomeroy & Co., Puget Sound Bridge & Dredging 
Co., and Clyde W. Wood. C. F. Urbutt is Superintend- 
ent in charge of the job. 

L. V. Murrow, Director of Highways, is Chief Engi- 
neer of the Washington Toll Bridge Authority in charge 
of both this project and the Tacoma Narrows bridge, 
Charles E. Andrew is Principal Consulting Engineer for 
hoth bridges, and R. M. Murray is Bridge Engineer of 
the Lake Washington job. L. R. Durkee is Acting 
Project Engineer for the Public Works Association. 


v 


Funds Apportioned for Forest Trails—Apportion- 
ment of $8,666,667 of forest highway funds in 40 
States, Puerto Rico and Alaska and $4,333,333 for 
construction and maintenance of truck trails, and 
other trails or forest development roads in the na- 
tional forests of 39 States, Puerto Rico and Alaska 
were announced Jan. 12 by the U. S. Department of 
Agriculture for the fiscal year ending July 1, 1941. 
The funds will be used to maintain and augment the 
present system of approximately 173,000 miles of 
roads and trails now in the 160 National Forests. 
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MIXTURES 


Results of Tests on Circular Tracks 
by Division of Tests, Public Roads 


Administration 


ATERIALS for stabilized soil base and surface 
M course construction are selected by means of 

simple physical tests performed in accordance 
with arbitrary procedures. These tests include the 
mechanical analysis, liquid limit and plasticity index for 
granular stabilization ; durability and volume change for 
portland cement stabilization; and absorption and sta- 
bility for bituminous stabilization. 

The value of such determinations lies in the correla- 
tion established between the service behavior of roads 
and the results obtained by testing the materials from 
which the roads are constructed. Thus a sand-clay or 
sand-clay-gravel mixture having a plasticity index above 
6 would be viewed with suspicion as a material for a 
base course for a thin flexible pavement because it is 
known that samples taken from many base failures had 
plasticity indexes of more than 6 and that rarely does 
a sample from a base course which has given satisfac- 
tory service over a period of years possess a plasticity 
index so large. 

In order to investigate directly the behavior of mate- 
rials suitable for low-cost construction under controlled 
traffic and moisture conditions, the Public Roads Admin- 
istration has utilized two circular tracks. One of these 
tracks, shown in Figure 1, is located outdoors so that the 
test sections are subjected to normal changes of tem- 
perature and humidity. The movable sheet metal roof 
shown in the background is used to cover the track at 
night and on rainy days so that the amount of water 
placed on the surface of each section can be accurately 
controlled. The second track is located inside a labora- 
tory building. 

The track tests fail to duplicate actual service condi- 
tions in many respects. However, they do not give com- 
parable results which have been found particularly use- 
ful for the following purposes: 

1. Establishing limiting values for the arbitrary physi- 
cal tests used in general specifications for materials for 
base and surface course construction. 















—Transverse Profilometer with Record Sheet in Place. 


Fig. 2 


STABILIZED SOIL 


Carpenter and E. 


by C. A. Carpenter and E. 





Fig. 1—Outdoor Circular Track Used in Testing 

Road-Building Materials. In the Background Is the 

Movable Shed Used to Cover the Track at Night 
and During Rainy Weather. 


Reported by EDWARD A. WILLIS 


Associate Highway Engineer, 
Public Roads Administration 


2. Investigating the possibility of using special mate- 
rinls available only in a particular locality or section, or 
of treating locally abundant but inferior. materials to 
make them satisfactory. 


3. Determining the limitations of various types of 
stabilization and correlating the proposed laboratory 
tests with design requirements. 


This report summarizes the results obtained by the 
Public Roads Administration from studies of sand-clay’, 
sand-clay-gravel* *, and crusher-run* materials. It also 
discusses the use of the water retentive chemicals* sodium 
chloride and calcium chloride. It does not consider the in- 
vestigations now in progress involving the use of port- 
land cement and various bituminous materials with fine 
grained soils. 


Test Tracks Described 


Each of the tracks used in these investigations con- 
sists of a circular concrete trough 12 in. deep, 18 in. 
wide and 12 ft. in diameter at the center line. Facilities 
are provided for introducing water into the trough 
through the bottom of the inner wall and for maintaining 
any desired water elevation in the trough. A crushed 
stone sub-base has been used in all tests to date to elimi- 
nate the subgrade variable and to confine the movements 
to those produced by instability of the base course. 

Traffic is applied by two automobile wheels mounted 
on the ends of a centrally pivoted steel beam. The tires 
used on the indoor track were of the balloon type, size 
6.00-20, inflated to 35 lb. per square inch. The test wheels 
for the outdoor set-up were equipped with high-pressure 
tires requiring an inflation pressure of 80 Ib. per square 
inch. The normal load on each wheel consisted of one- 
half the weight of the beam and wheel assembly, or 800 
lb. This was increased to 1,000 Ib. during the later stages 
of most of the tests by hanging lead weights on the beam. 

The beam and wheels are rotated by an electric motor 
which turns the central shaft. Distributed traffic is ob- 


1A study of Sand-Clay Materials for Base-Course Construction, by C. 
A. Willis. Public Roads, Vol. 19, No. 9, November, 938. 
2A Study of Sand-Clay-Gravel Muxterials for Base-Course Construction, 
A. Willis. Public Roads, Vol. 20, No. 1, 
March, 1939. 
3 Studies of Water Retentive Chemicals as 0 Wy with Nonplastic 
Roadbuilding ee by E. A. Willis and C. A. Carpenter. Public Roads, 
Vol. 20, No. 9, November, 1939 
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tained by gradually shifting the axis of rotation of the 
beam, causing the wheels to pursue an alternately ex- 
panding and contracting spiral course covering the entire 
track area. Concentrated traffic is obtained by locking 
the sliding pivot in such a position that the wheels pursue 
two concentric courses whose center lines are about 
2™% in. on either side of the center line of the test sec- 
tions. 

Kither five or six sections were tested at a time in one 
test track. Since the circumference of the track at center 
line is approximately 37.7 ft. the sections were either 
about 7.5 ft. long or about 6.3 ft. long. The thickness of 
the layer of material being tested was 6 in. in all cases. 


Preparation of Materials 

The procedures for preparing the materials for the 
track tests, constructing the test sections, and surface- 
treating them were substantially the same in all the 
tracks and were as follows: 

1. Sufficient materials were prepared for only one 
track at a time. The aggregates were proportioned by 
weight from the stock materials to give the desired 
gradings and plasticity indexes and were thoroughly 
mixed before any water was added. 

2. Water was added in amount sufficient to raise the 
moisture content to approximately the optimum as indi- 
cated by the A.A.S.H.O. Standard Compaction Test, 
and mixing was continued to distribute the moisture. 

3. Where soluble chemicals were used integrally, they 
were added as a solution along with the water. 

4. The moistened mixtures were then placed in the 
trough of the track in two approximately equal layers, 
each layer being compacted with distributed traffic. 

5. Compaction was continued on the top layer until no 
further subsidence was noted and all sections were in 
suitable condition for testing. 

6. Testing of the materials without a bituminous sur- 
face treatment then proceeded if such tests were desired. 

7. After this phase of the testing, or after step 5 if 
the materials were to be tested only as base courses, the 
sections were trimmed smooth. 

8. A prime consisting of 0.3 gal. per square yard of 
light tar was applied and allowed to cure. 

9. A surface treatment consisting of 0.4 gal. of hot 
application bituminous material and a cover of 50 lb. 
per square yard of 4-in. maximum size stone was con- 
structed. 


TABLE I—PROGRAM OF CIRCULAR TRACK TESTS 


% i of 
‘ss tes oe 82 | z 3 
$5 RSE es iss Gey) @2 dy 
Ss as y¥ 2Y aS = os $ on ~ v 
HA RES Ze >eE O88 nL HS 
1 Sand-clay 5 Plasticity None Base course Inside 
index only 
2 Sand-clay 6 Grading None Base course Inside 
rs r only 
3 Sand-clay-gravel 5 Ppjasticity None Base course Inside 
; index only 
4 Sand-clay-gravel 6 Grading None Base course Inside 
only 


5 Sand-clay-gravel 5 Grading Calcium Surface and Outside 
; chloride tase course 

6 Sand-clay-gravel 5 Grading Sodium Surface and Outside 
chloride base course 

Sand-clay-gravel 5 Grading None Surface and Outside 
base course 

Composi- C7lcium Surface* and Outside 
5 tion chloride’ base course 


“J 


Zn 


Crusher-run 
materials 
1 In track 8 the crusher-run materials were tested first as surface courses 


without chemical treatment, next with a surface application of calcium 
chloride and, finally, as base courses. 
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10. The treatment was consolidated by additional dis- 
tributed traffic until the surface was well sealed and 
showed no movement. 


Composition of Test Sections 


Eight tracks or a total of 42 sections have been con- 
structed and tested in the investigations which have been 
completed. Table I shows the types of .materials used 
and the general features studied in each track. Thus 11 
artificial sand-clays were tested in the indoor track. Five 
of these mixtures, tested in track 1, were designed to 
have essentially the same grading and to have plasticity 
indexes varying from 0 to 18. The other six mixtures, 
tested in track 2, were designed to have a plasticity index 
of approximately 5 and various gradings. 

Similarly in tracks 3 and 4, eleven sand-clay-gravel 
materials were tested in the indoor track. To enable 
determination of the effect of variations in plasticity 
index, the five mixtures tested in track 3 were so de- 
signed that the fractions passing the No. 10 sieve were 
essentially the same as the five sand-clay materials used 
in track 1. The platicity indexes of the fractions passing 
the No. 40 sieve ranged from 0 to 16. The material re- 
tained on the No. 10 sieve had approximately the same 
grading for all five mixtures. The six combinations tested 
in track 4 were designed to have a wide range of grad- 
ings and, with one exception, to have plasticity indexes 
of approximately 8. The material used in section 1 of 
this track was nonplastic. 

Tracks 5, 6 and 7 were tested in the outdoor set-up 
and, except for minor differences in grading incident to 
slight variations in the stock materials, had identical 
compositions. The materials comprising the 15 test sec- 
tions were prepared by combining a sounded gravel, 
sand, pulverized silica, and a clay soil having a liquid 
limit of 41 and a plasticity index of 18. In section 1 of 
each of the three tracks the material passing the No. 200 
sieve was primarily the clay soil while in all other sec- 
tions the fines consisted primarily of the inert pulver- 
ized silica. Sections 1 and 2 of tracks 5, 6 and 7 had 
approximately the same amounts of material passing the 
No. 200 sieve. Sections 3, 4 and 5 differed from sections 
1 and 2 and from each other primarily in the amount of 
mineral dust present. 

Calcium Chloride was used as an admixture in track 5 
and sodium chloride in track 6. Track 7 was tested with- 
out a chemical admixture. All three of these tracks were 
tested first without a protective bituminous surface treat- 
ment to determine the resistance to raveling of the vari- 
ous materials under varying moisture conditions. Subse- 
quently they were tested as base courses under thin wear- 
ing courses. 

Crusher-run limestone, blast-furnace slag, and granite 
were used in the construction of the five sections tested 
in track 8. In this track, section 1 consisted of limestone ; 
section 2 of granite; section 3 of blast-furnace slag ; sec- 
tion 4, 90 per cent by weight of granite and 10 per cent 
slag; and section 5, 90 per cent by weight of granite and 
10 per cent limestone. Track 8 was tested first without 
a chemical treatment, then with a surface application 
of calcium chloride and finally as a base course. These 
tests were conducted outside. 

The comparative quality of the various materials 
when tested as base courses was judged primarily by 
the amount of vertical displacement produced in the test 
sections by traffic and the rate at which this displace- 
ment occurred. Periodic readings were taken with re- 


* Circular Track Tests on Low-Cost Bituminous Mixtures, by C. A. Car- 
penter and J. F. Goode. Public Roads, Vol. 17, No. 4, June, 1936. 

5A Study of Sand-Clay-Gravel Materials for Base-Course Constructi.1, 
bv C. A. Carpenter and E. A. Willis. Public Roads, Vol. 20, No. 1, March, 
1939. 
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Fig. 3—Longitudinal Profilometer Used for Recording Longi- 
tudinal Profiles of Circular Track Sections. 


cording transverse* and longitudinal® profilimeters to 
secure data from which displacement curves were 
plotted. The profilometers used in these investigations 
are shown in Figs. 2 and 3. 

An average vertical displacement of about 0.25 in., 
measured after the sections had been surface treated and 
subjected to the action of concentrated traffic, was ob- 
served to be sufficient to cause noticeable damage to the 
bituminous surface. 

The resistance of raveling of the various materials 
when tested without the protective surface treatment 
was judged primarily by visual observation. No close 
correlation could be obtained between vertical displace- 
ments and the time raveling started because the concrete 
curbs prevented much of the loosened material from be- 
ing thrown off the surface. 

The appearance of typical sections after testing is 
shown in Figs. 4 to 8. These pictures illustrate the be- 
havior of materials discussed subsequently. 


TABLE II—GRADINGS AND SOIL CONSTANTS OF MATERIALS USED IN STUDY OF EFFECT OF PLASTICITY 
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Plasticity Index and Grading Effect—Behavior of 
Sand-Clay and Sand-Clay-Gravel Base Courses 


The gradings and soil constants of the 22 materials 
used in the studies of the effect of plasticity index and 
grading on the performance of sand-clay and sand-clay- 
gravel base courses (tracks 1 to 4) are shown in 
Table II. 

In general, the testing procedure for all four tracks 
was the same. After thorough consolidation of the base 
with distributed traffic, the surface treatment was con- 
structed and compacted with additional distributed traffic. 
Initial profiles were taken and water was admitted to the 
sub-base. Testing proceeded first with distributed traffic 
and then with traffic concentrated in two wheel tracks. 
During this testing period the elevation of the water was 
gradually raised above the bottom of the base course. 
As the tests progressed the wheel loads were increased 
from 800 Ib. to 1,000 Ib. 

Table III shows in summary form the salient features 
and behavior of the sections as well as test conditions 
imposed. In this table the figures given for number of 
wheel-trips and elevation of water are those obtaining 
at the time failure occurred, or at the conclusion of test- 
ing if failure did not occur. 

In track 1, sections 1 and 2 withstood traffic without 
any indications of failure to the end of the test at 266,000 
wheel-trips. Section 3 remained in good condition, ex- 
cept for minor cracking, up to 266,000 wheel-trips but 
could be seen to move slightly under each wheel passage 
after the water level was raised to 3 in. above the 
bottom of the base course at 248,000 wheel-trips. The 
material in section 3 was, therefore, classed as doubtful 
or border-line. Section 4 failed at approximately 176,000 
wheel-trips, or 140,000 wheel-trips after water was ad- 
mitted to the sub-base. Previous to that time or at 
approximately 108,000 wheel-trips, section 5 had failed. 

In track 2, sections 1 and 4 withstood a total of 61,000 
wheel-trips or only 1,000 wheel-trips after water was 





INDEX AND GRADING 


Track 1, Sand-Clay 
Section Number 1 2 3 4 5 1 2 3 4 


Per- Per- Per- Per- Per- Per- Per- Per- Per- 
cent cent cent cent cent cent cent cent cent 
Grading : 
Passing 1-in. 
sieve i 
Passing 34-in. 
sieve . 
Passing %-in. 
sieve 
Passing No. 4 
sieve . 
Passing No. 10 
sieve 
Passing No. 20 
|” SRS SEI .91 91 92 9 91 90 88 89 94 
Passing No. 40 
tive. ....../1 6 6 @TF@qee¢é ss 8 
Passing No. 100 
ny a woe he cae ee a 
Passing No. 200 . 
sieve a 2: 2a: BB 2 = 2 ms 
Passing 
0.005 
Passing 
0.001 mm........... 6 10 (in oe oa 8 
Dust Ratio® ........... nn 2 a. Ss BS eS 42 Se 
Tests on material 


100 100 100 100 100 100 100 100 = 100 


mm.... 11 «a. Bre: a BS. See ee 


_ 


passing No. 40 

sieve: 

Liquid limit .......18 20 25 28 33 21 19 21 21 
Plasticity index. 0 5 9 13 18 A 4 5 6 





: F vercentage passing No. 200 siew 
Dust ratio = 100 _ —_________ 
percentage passing No. 40 sieve 





Track 2, Sand-Clay 


100 


Track 3, Sand-Clay-Gravel Track 4, Sand-Clay-Gravel 
5 6 ] 2 3 4 5 ] 2 3 4 5 6 


Per- Per- Per- Per- Per- Per- Per-Per- Per- Per- Per- Per- Per- 
cent cent cent cent 


cent cent cent cent cent cent cent cent cent 


100 100 100 100 100 100 


93 93 8&9 94 90 88 99 79 98 87 94 


100 100 100 100 100 

GR 7 PS. B.A. wwe eT. 

68 63 62 67 61 59 8 42 83 S56 76 
100 54 48 48 SO 47 42 65 32 42 
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TABLE III—BEHAVIOR OF TEST SECTIONS 


3 
5 100 =39 §8©266,000 3 21 Good 
3 


9 100 40 266,000 .23 Some movement 


o 
ol 
= BS = 
n we & te 
= ~ oss S 
Zp © sie > es ig 
a = bu SSE bo © = 
‘ 5 4 =} — = — w) “a 
-t = Sees, v oe. = 
x Ss 28 32% 82 La reed O= bY 
Eo $ Su 425 3S HS 622 55 Ff 
BeZ2nNRhEOR AE SE Hae cs a 
l 0 100 36 266,000 0.20 Good 
? 
3 
4 13 100 43+ «176,000 O 32 Failed 
5 18 100 43 108000 0 55 Failed 
l 4 100 65 61,000 % 8&8 Failed 
2 $ 100 48 63,000 Y% 65 Failed 
2 2 5 100 31 200,000 % .16 Good 
4 6 100 51 61,000 Y% 68 Failed 
5 6 100 40 200,000 Y% 06 Good 
6 4 100 62 200,000 Y% 17 Some movement 
0 54 50 445,000 4% 19 Good 
5 48 49 445,000 4% .05 Good 


52 445,000 414 20 Good 
ll 50 49 445,000 4%  .17 Considerable 
movement 


~>wih- 
Ot 
% 
2) 
~ 


5 16 47 53 150,000 Y% 33 Failed 
1 0 42 5 330,000 3% # .16 Good 
2 9 65 51 205,000 Y% 78 Failed 
4 3 8 32 63 330,000 3% #£.08 Good 
4 7 42 72 330,000 3% #18 Near failure 
5 6 38 67 330,000 3% #£.07 Good 


~ 
™N 
- 


66 250,000 2% £48 Failed 
admitted to the sub-base. Section 2 failed at 63,000 
wheel-trips. Sections 3 and 5 remained in excellent con- 
dition throughout the test and showed final displace- 
ments of only 0.16 in. and 0.06 in., respectively. Section 
6 was generally stable throughout the test and showed a 
final displacement of only 0.17 in., but at 120,000 wheel- 
trips it developed sufficient movement under traffic to 
cause some cracking and edge raveling. Consequently 
the material of this section was classified as border-line. 

After all construction and compaction operations had 
been completed in track 3, water was introduced into the 
sub-base and set at an elevation of % in. above the 
bottom of the base course. Distributed traffic was applied 
to a total of 183,000 wheel-trips and then, without chang- 
ing the water elevation, concentrated traffic was applied 
to 256,000 wheel-trips. The tests with concentrated traf- 
fic were continued with the moisture conditions being 
made progressively less favorable until the water level 
had reached an elevation of 4% in. and a total of 425,000 
wheel-trips had been applied. Sections 1, 2 and 3 re- 
mained in good condition throughout the test. Section 4, 
although exhibiting a high degree of resistance to soften- 
ing, considering the severity of the test, developed suffi- 
cient rutting and cracking to require its classification 
as a doubtful or border-line material. Section 5 failed 
at 150,000 wheel-trips. 

Section 2, judged by its rate and total amount of verti- 
cal displacement, was markedly superior to any of the 
other sections in track 3 and its general behavior in the 
track as judged by visual inspection confirmed the evi- 
dence of the displacement measurements. In this respect, 
it confirmed to the behavior of the corresponding section 
of the sand-clay materials, track 1, from which it dif- 
fered physically only in having 52 per cent of the sand 
clay replaced with rounded gravel. 


Effect of Freezing and Thawing 


After the conclusion of the regular traffic test on track 
3 at 425,000 wheel-trips, the effect of freezing and thaw- 
ing was investigated to a limited extent. A segment of 
each section about two feet long was frozen with drv ice. 
Measurements of surface elevations at this time re 
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vealed a heave of 0.1 in. on section 5 and 0.03 in. on 
section 4 with no change in the other three sections. 
After the frozen segments had thawed, 20,000 additional 
wheel-trips of concentrated traffic were applied. Pro- 
filometer measurements showed that whereas the average 
veritcal displacements of sections 1, 2 and 3 continued to 
increase at about the same rate, those of sections 4 and 5 
increased much more rapidly than was observed before 
freezing. : 

In track 4, sections 1, 3 and 5 remained stable through- 
out the test and showed no indications of failure. Section 
2 developed considerable movement and local depres- 
sions under concentrated traffic while the water level was 
still at % in. and was rated as having failed at 205,000 
wheel-trips. Section 4 behaved well under test traffic 
until after the water level had been held at 3% in. for 
some time. It then developed two chuck holes and was 
definitely nearing failure when the test was discontinued 
at 330,000 wheel trips. Section 6 was decidedly unstable 
throughout the test period, indicating impending failure 
while the water level was at ™% in., and was rated as 
having failed at 250,000 wheel-trips or shortly after the 
water level was raised from ™% in. to 2% in. 


Effect of Plasticity Index and Grading 


The tests to determine the effect of plasticity index 
and grading, tracks 1 to 4, resulted in a distinct delinea 
tion between good, serviceable materials and those of 
inferior quality. It was shown that, to guard against 
unsatisfactory behavior under unfavorable moisture 
conditions, it is necessary to control both the plastic 
properties and the grading of the materials. 

In track 1, the plasticity indexes were varied while 
the gradings were essentially constant for all grain sizes 
above the No. 200 sieve. A rather wide variation was 
obtained in the gradings in track 2 throughout the range 
of particle sizes and the plasticity indexes were held be- 
tween 4 and 6. 

The failure of sections 4 and 5 of track 1 was caused 
primarily by their superiority to softening and becoming 
plastic when wet which is a distinguishing characteristic 
of materials having high plasticity indexes. Section 3, 
having a plasticity index of 9, was classified as a bor- 
der-line material, although its behavior considering the 
severity of the test was quite good. The other two mate- 
rials, having plasticity indexes of 5 and 0, respectively, 
gave excellent service. 

The failure of sections 1, 2 and 4 of track 2 can be 
attributed to no other factor but grading. All three of 
these materials had more than 30 per cent passing the 
No. 200 sieve as compared to the maximum of 25 per 
cent permitted by the A.A.S.H.O. specifications for 
sand-clay base-course materials. The border line section 
6 material had 29 per cent passing the No. 200 sieve. 





Fig. 4—Good Behavior. Section 5 of Track 7 at End of Tes! 
300,000 Wheel Trips. Average Vertical Displacement 0.08 In. 
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Fig. 5—Approaching Failure or Borderline Behavior. Section 4, 
Track 5, at End of Test. 298,500 Wheel Trips. Average Vertical 
Displacement 0.23 In. 


Unsatisfactory or doubtful behavior of the materials 
in the tests is thus clearly associated with a swing of the 
grading curve to the fine side. 

The results of tests in tracks 3 and 4 indicated that 
the behavior of graded aggregate base-course materials 
are largely dependent on the quality of the soil mortar 
or fraction passing the No. 10 sieve, provided more than 
about 40 per cent of the total aggregate passes the No. 
10 sieve. However, if the total mixture contains less 
than about 40 per cent of soid mortar the effect of the 
quality of this fraction is modified or obscured by the 
coarser material. 

All of the materials tested in track 3 had approxi- 
mately 50 per cent of soil mortar. Sections 1, 2 and 3 
with plasticity indexes of 0, 5, and 9, respectively, gave 
good service throughout the test. Section 4 with a plas- 
ticity index of 11 showed considerable movement and 
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section 5 with a plasticity index of 16 failed completely. 

In track 4, the gradings of the soil mortar fractions 
of sections 2, 3, 4, 5 and 6 were such as to indicate that 
they would be unsatisfactory for use as base-course ma- 
terials by themselves. The mortar of section 4 was the 
extreme example in this respect and yet because this in- 
ferior mortar comprised only.42 per cent of the total 
tested, the section withstood traffic well enough to be 
classed in the border-line group. 

The mortars of the unsatisfactory sections 2 and 6, 
track 4, were virtlally identical in grading with those of 
the satisfactory sections, 3 and 5. The plasticity indexes 
of these 4 sections did not differ sufficiently to account 
for their difference in behavior. The only significant 
difference was in the percentage of total aggregate pass- 
ing the No. 10 sieve. For the unsatisfactory sections 2 
and 6, these percentages were 65 and 66 as compared to 
32 and 38 for the satisfactory sections 3 and 5. Thus the 
critical percentage seems to be quite well established as 
being in the neighborhood of 40 with the rounded- 
gravel coarse aggregate used in these tests. 
























Fig. 6—Failure. Section 5, Track 5, at End of Test. 298,000 Wheel 
Trips. Average Vertical Displacement 0.52 In. 





TABLE IV—GRADINGS AND SOIL CONSTANTS OF MATERIALS USED IN THE STUDY 
OF WATER-RETENTIVE CHEMICALS 


Track No. 5, CaCle 
Section number l 2 3 4 5 
Per- Per- Per- Per- Per- Per- Per- 
cent cent cent cent cent cent cent 
Grading : 


Track No. 6, NaCl 
1 2 3 4 5 


Track No. 7, no admixtureTrack No. 8, CaCle surface 
1 2 3 4 5 1 2 3 4 5 


Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- 
‘ent cent cent cent cent cent cent cent cent cent cent cent cent 


Passing 1-inch sieve.......... ..100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

Passing 34-inch sieve............ 9 9 9 9% 97 98 9% 97 97 9 9% 92 97 93 97 100 100 100 100 100 

Passing No. 4 sieve.............. 75 80 6 6&9 63 7 73 6G 62 S8 799 67 SS 61 S59 9 94 65 98 95 

Passing No. 10 sieve........... 622 69 57 539 52 65. 4 56 50 46 6 59 48 5SO 4 55 6 35 OF 5% 

Passing No. 40 sieve... 400 46 7 BHO GH HW BH 45 4 3 DW 2D 2 4 19 4 F 

Passing No. 200 sieve.......... nT Bh tae S&S . 0m ao &- B.. 9 Be. 2a 

Passing 0.005 mm................. 7 6 5 4 4 8 8 6 5 °° 5 4 3 3 3 3 1 3 2 
llth A EAI 588 52 49 34% 2 58 6 34 40 27 5% 354 48 40 31 8& 37F 06 DH B 
Tests on material passing 

No. 40 sieve: 
Liquid limit .................. 7m 7 6 6. Be 8B 2. Bas Bao. SS. Bee oe ee, eee 
Plasticity index 0000000... 2 oe. we 3  @? #8 CR ee Ste eee, eee eee 


percentage passing No. 200 sieve 








Dust ratio = 100 


percentage passing No. 40 sieve 
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None of the nonplastic materials showed any indica- 
tions of lack of stability and it is obvious that mixtures 
of nonplastic, satisfactorily graded sand-clay with 
coarser aggregate could be expected to make satisfac- 
tory base courses regardless of whether 40 per cent or 
even as much as 100 per cent of the total aggregate 
passed the No. 10 sieve. The same should he true of 
plastic sand-clays that would be satisfactory as base- 
course materials without coarse aggregate. 


Tests with Calcium Chloride and Sodium Chloride 


The grading and soil constants of the aggregates used 
in the 20 test sections, tracks 5, 6, 7, and 8, in which the 
water retentive chemicals, calcium chloride and sodium 
chloride were investigated are given in Table IV. 


In tracks 5, 6 and 7, sand-clay gravel materials were 
tested first under distributed traffic without a protective 
surface treatment. During this period the water eleva- 
tion was gradually lowered and the tendency toward 
raveling noted. Then water was applied to surface and 
allowed to percolate through the sections and drain 
away through the sub-base. Distributed traffic was ap- 
plied subsequently until.raveling was again produced. 
Finally the sections received a bituminous surface treat- 
ment and were tested with concentrated traffic with 
increasing water elevations. 


The test behavior of all sections in tracks 5, 6 and 7 
is correlated in Table V. 

Loosening of the surface metal under distributed 
traffic was first noted at about 35,000 wheel-trips in 
section 5 of track 5 which was the section having the 
lowest percentage of No. 200 material. Raveling pro- 
gressed in section 5 with continued traffic and lowered 
water elevation until at 118,000 wheel-trips the surface 
was quite loose and open. A similar action in lesser 
degree was not in section 4. Sections 2 and 3 remained 
in good condition throughout this portion of the test. 
Section 1 failed to compact well during the initial com- 
paction period but began to set up soon after water was 
admitted to the sub-base and exhibited no signs of ex- 
cessive raveling from about 38,000 wheel-trips to 118,- 
000 wheel-trips when the track was first sprinkled. 

In track 6, sodium chloride admixture, raveling of 
the surface under distributed traffic was first noted at 
about 160,000 wheel-trips in section 5 and progressed 
gradually to 184,000 wheel-trips when sprinkling 
started. At this time sections 2, 3 and 4 had also started 
to ravel to some extent along the curb line. Section 1 
failed to compact readily as was the case with the cor- 
responding section in track 5. In track 6, this section 
finally became stable at about 84,000 wheel-trips al- 
though the rate of average vertical displacement con- 
tinued to be much higher than in the other sections up 
to about 150,000 wheel-trips. Thereafter little additional 
movement was noted until water was applied to the 
surface. 

In general the behavior of the five materials tested 
in track 7 without chemical admixture was conspicu- 
ously different from that of the corresponding sections 
of tracks 5 and 6 prior to the application of the bitumi- 
nous surface. Section 1 failed to compact well, as did 
the same section in the two previous tracks. It differed 
widely from the others, however, during the initial 
flooding of the sub-base from 60,000 to 100,000 wheel- 
trips. The surface became dry and dusty, indicating 
that evaporation was proceeding at a faster rate than 
the water could be brought up through the material by 
capillarity. No such behavior was observed in tracks 5 
and 6 where water-retentive chemicals were used. 
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Fig. 7—Ravelled. Section 1, Track 7, at 160,000 Wheel Trips. 


Raveling in section 1, track 7, began shortly after 
80,000 wheel-trips when the water was dropped to /% 
in. above the bottom of the test course. Shortly before 
the sub-base was drained at 100,000 wheel-trips, sec- 
tions 2 and 3 also started to ravel in the order named. 
The surfaces of all three sections were dry at this time 
in contrast to the surfaces of sections 4 and 5 which 
appeared damp and well bonded. Upon complete with- 
drawal of water from the sub-base, sections 4 and 5 
also started to ravel. 

Sections 4 and 5 of tracks 5 and 6 were benefited 
temporarily by water applied to the surface during the 
leaching tests. The other sections were not materially 
affected except that section 1 of both tracks 5 and 6 
softened slightly on top. Determination of the amount 
of chemical present before and after leaching showed 
that the retention of both salts was greatest in those 
sections having the largest amount of material passing 
the No. 200 sieve. 

All materials tested in tracks 5, 6 and 7 gave good 
service as base courses under normal testing procedure. 
It was not until the water had been raised to the 5-in. 
level, or to within 1 in. of the bituminous surfacing, 
that pronounced base movement was observed. At the 
conclusion of these very severe tests the following sec- 
tions were in comparatively poor condition: 

Track 5—sections 4 and 5 
Track 6—sections 2, 3, 4 and 5 
Track 7—setcions 3 and 4. 

In general, mixtures which had from 20 to 25 per 
cent of material passing the No. 200 sieve proved more 
stable than those having lower dust contents. However, 
the previous investigations, tracks 1 to 4, have shown 
that if the fines were plastic this amount of fine material 
would be detrimental. 


Calcium Chloride Used as Surface Treatment 


In track 8 the crusher-run materials were tested first 
without chemical treatment under distributed traffic and 
with decreasing water elevation. Water was then raised 
to 2% in. and a surface application of calcium chloride 
at the rate of 1% lb. per square yard was made. Testing 
with distributed traffic was then resumed while the 
water was again lowered and finally drained out com- 
pletely. Finally a bituminous surface treatment was 
constructed and concentrated traffic was applied while 
the water level was gradually increased to a maximum 
of 4% in. 

Sections 1 and 3, composed of limestone and slag 
respectively, compacted well and showed no signs of 
raveling until the water had been completely withdrawn 
from the sub-base at 182,600 wheel-trips. Sections 2, 4 
and 5, composed of granite or largely of granite did not 
bond or set up well. The surfaces of these sections be- 
came loose and dusty even with the water 2% in. above 
the bottom of the test course. 

No dusting or raveling was observed on any of the 
sections throughout the test period from the time cal- 
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cium chloride was applied until the bituminous surface 
treatment was constructed. Sections 1 and 3 remained 
in good condition during this phase of the test. The 
other sections exhibited a marked movement of the sur- 
face. This was distinct from the raveling noted earlier 
and consisted of shoving and displacement in the direc- 
tion of traffic. This condition became so bad that it 
was necessary to scarify and reshape section 5 at 292,- 
200 wheel-trips and sections 2, 4 and 5 at 308,800 
wheel-trips. 

Sections 1 and 3 remained in good condition through- 
out the test period after the construction of the bitumi- 
nous surface treatment. While sections 2, 4 and 5 gave 
evidence of fairly satisfactory service with the water 
elevation at %.in. they were definitely inferior to sec- 
tions 1 and 3 at this stage of the test and had definitely 
failed at the end of the test with water at the 4%4-in. 
level. 

The limestone and slag used in these tests were natu- 
rally cementitious and bonded well, whereas the pure 
granite used in section 2 failed to bond and was un- 
stable under traffic. Admixtures of limestone or slag in 
the amount of 10 per cent failed to improve to any 
appreciable extent the behavior of the crusher-run 
granite used in this investigation. 


Conclusions 


General conclusions drawn from the eight test tracks 
which have just been described can be summarized as 
follows: 

Surface Courses. 1. Nonplastic granular mixtures 
(tracks 5, 6 and 7) which have the grading require- 
ments of the A.A.S.H.O. specifications for surfacing 
materials (M-61-38, type B) should give excellent serv- 
ice without chemical admixture when kept damp by 
capillary moisture or by water sprinkled on the surface. 
In permanently wet areas, therefore, it appears desirable 
to waive the minimum plasticity index requirement of 
4 as required by the A.A.S.H.O. specification for the 
surface courses, provided the nonplastic materials so 
admitted have dust ratios of 40 or less. In dry locations 
and without chemical treatment the materials used in 
tracks 5, 6 and 7 would be subject to raveling and dust- 
ing if used as surfaces. 

2. Crusher-run limestone and slag (track 8) were 
satisfactory as surfacing courses under wet conditions 
but became dusty under dry conditions. The particular 
granite used in track 8 was not satisfactory as surfacing 
because it failed to bond or set up and because it shoved 
badly when wet. 

3. Chemical treatments proved beneficial in the con- 
struction of bases for bituminous surfaces. The admix- 
ture of calcium chloride expedited compaction. Both 
calcium chloride and sodium chloride reduced raveling 





Fig. 8—Dense and Well Bonded. Section 3, Track 7, at 180,500 
Wheel Trips, Soon after Sprinkling was Discontinued. 
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while the base courses were carrying traffic prior to 
construction of the bituminous wearing course (tracks 
5, 6 and 7). A surface application of calcium chloride 
was effective in reducing dusting and preventing ravel- 
ing on all five sections composed of crusher-run mate- 
rials (track 8). 

4. The presence of 15 to 25 per cent of material 
passing the No. 200 sieve is necessary to prevent the loss 
of a large part of the water-retentive chemicals when 
water falls on the surface and percolates through the 
mixture. 

Base Courses. 5. Control of grading is essential to 
insure satisfactory stability. The tests in tracks 1, 2, 3 
and 4 show that the A.A.S.H.O. specifications for sand- 
clay mortar type and coarse graded aggregate type— 
lin. maximum size—base courses (M-56-38, types A 
and B) are well drawn for the materials studied. 

6. Control of plasticity index is essential, particularly 
when the final mixture contains 40 per cent or more of 
soil mortar. Although there may be many instances 
where carefully mixed and placed aggregates having 
relatively low mortar contents would give satisfactory 
service even though the plasticity index of the soil mor- 
tar might be in excess of 6, the possibility of segrega- 
tion and collection of the fine aggregate into rich spots 
or layers must not be overlooked and makes the limit of 
6 for the plasticity index a desirable if not vitally neces- 
sary requirement. The tests on the materials of track 3 
indicated that freezing and thawing would be likely to 
cause failure of the border-line material of section 4 
(PI,11) and that serious damage might be done to sec- 
tion 3 (PI,9) since once cycle of freezing and thawing 
caused a marked increase in the rate of displacement 
under traffic. This is a further argument for placing a 
maximum limit on the plasticity index for base course 
materials. 

7. As the amount of soil mortar decreases below 40 
per cent, the importance of the grading of the coarse 
material becomes relatively more important and the 
grading and plasticity index of the soil mortar becomes 
of relatively less vital importance. 

8. All materials tested in tracks 5, 6 and 7 both with 
and without chemical admixtures gave excellent service 
as base courses except under moisture conditions much 
more severe than could reasonably be expected in serv- 
ice. It is believed, therefore, that existing surfaces 
which meet the A.A.S.H.O. surface course specifica- 
tions for grading but which are nonplastic in character 
may be surface-treated without altering their composi- 
tion. 

9. Because of its greater density and stability a well 
graded sand-clay or sand-clay-gravel having a low plas- 
ticity index is to be preferred to absolutely nonplastic 
material for base course construction. 

10. The limestone and slag sections of track 8 gave 
excellent results when tested as bases under all condi- 
tions of moisture. Sections 2, 4 and 5 in which the 
crusher-run granite was the predominating constituent, 
were inferior to sections 1 and 3 but gave satisfactory 
service except under unreasonably severe test conditions. 

11. The tests indicate that properties other than those 
revealed by the mechanical analysis and plasticity tests 
influence the behavior of crusher-run type base courses. 
Considerable latitude in grading requirements can be 
permitted when limestone or slag are used. The natural 
cementing properties of these materials assist greatly in 
the formation of stable bases even when the grading is 
definitely coarser than would be allowed by the present 
A.A.S.H.O. specifications. 

12. Finally, it is important to remember that with all 
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materials, compaction should be as complete at the bot- 
tom of the base course as at the top. This is particularly 
true with plastic materials since even minor deficiencies 
in the compaction of plastic materials make them sus- 
ceptible to softening and loss of stability when -wet. 
Early difficulties encountered in compacting materials 
having acceptable gradings and plasticity indexes need 
not be taken as an indication of poor quality since in 
the track tests such materials, without exception, gave 
satisfactory service when compaction in conjunction 
with drying was continued until essentially maximum 
practical density was obtained. Compaction of the base 
courses should be completed to essentially maximum 
practical density before surfacing courses are applied 
because movements in the base course that are common 
during the compaction of good materials will cause dam- 
age to prematurely constructed surfacing courses. 


QUICK SETTING CEMENT HASTENS 
SETTING OF GRAVEL BASE 


Coahoma County, Mississippi, of which Ben T. 
Collier is County Engineer, has been faced with the 


problem of repairing asphalt surfaced roads which 
were laid on a gravel base. The problem has been to 
get the new gravel, which was base placed in the 
repaired sections, to set up sufficiently to put the 
asphalt top on. This was especially true because 
most of the repairs were needed during the winter 
months and before the base material was set, rain 
would come and soften the base and subgrade. 

By adding one sack of quick-setting cement per 
cubic yard to ordinary well-graded road gravel and 
tamping into place, it was possible to place the 
asphalt wearing surface next morning. 

The mixing was done on the adjacent pavement 
by W. P. A. labor on some jobs and by a concrete 
mixer on others. All patches made in this manner 
have been successful, and the cost is low. 


SNOW REMOVAL CONTEST AT 
HOUGHTON, MICH. 


An interesting feature of the 7th annual meeting of 
highway engineers and commissioners of the Upper 
Peninsula, to be held Feb. 23 and 24 at Houghton, Mich., 
will be a snow removal! competition between teams repre- 
senting the 15 county road commissioners of the Upper 
Peninsula. The competition will be held on the Isle 
Royale Sands—the Houghton Airport—where snow has 
been permitted to accumulate for weeks. 

The contest will include an oral examination for both 
drivers and helpers. They will answer questions relating 
to first-aid and safety as well as to the theory of winter 
maintenance. Contestants will also be rated as to the 
manner and thoroughness of their checkup of equipment 
before starting on their field operations. 

The field operations will include three phases—break- 
ing a road, clearing it and sloping the banks and finally 
sanding. Although speed in these operations will count 
in the rating, factors of efficiency will count most. 

Standard equipment will be available but contestants 
may use equipment of their own if they desire. Ratings 
will vary with the equipment used. 

vW 

Full-Time Traffic Engineer—Out of 191 cities in 
the United States having a population of more than 
50,000, only 30 employ full-time traffic engineers. 
These cities range in population from 70,000 to 
7,500,000 on the basis of the 1930 census. 
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A Plan For Financing 


THE PAN AMERICAN HIGHWAY 


By LUIS MONTES DE OCA 


President of the Pan-American Division of the 
American Road Builders’ Association 


Presented before and approved by the Third Pan-American Highway Conference was a plan 
for the financing of the Pan-American highway. This plan was also presented before the Pan- 
American Division session of the American Road Builders’ Association. Later, it was approved 
by the Board of Directors of the Association. Amity and good will throughout the Americas 
are fostered and solidified through contact and intercommunication better by the road systems 
than by any other means, we believe. For this reason we publish Sr. Luis Montes de Oca’s 


paper —Editor. 


HE idea of uniting the Americas by adequate means 

I of land transportation is not new, and it has been 
unfailingly presented in each of the Pan-American 
conventions, first by suggesting a railroad line which 
has now been partially built, and later and more strongly 
by advocating the construction of a highway that would 
traverse the three Americas, North, Central, and South, 
terminating in the southernmost corner of the continent. 


The desire for this adequate means of communication 
is a noble one, it proves the strength of the sentiment 
for unity and friendship as expressed by our govern- 
ments and peoples. Leaders of this ideal have stressed the 
paramount value of this highway, conscious of the fact 
that a modern road brings prosperity and culture to any 
area or to any country, and it should do likewise when it 
becomes an international enterprise, by giving a new 
impetus to the startling pace of progress of this conti- 
nent ; they have visualized the great benefits to be derived 
not only from the transportation point of view, or that 
pertaining to the material assets, such as the development 
of trade, or even restrict themselves by anticipating an 
unprecedented economical development, that will follow 
the linking of each national sector by the international 
highway, but they also recognize the possibility of travel- 
ing by automobile to any region of the continent as the 
best medium to bring an era of understanding and friend- 
ship among our nations. 

Fortunately, the Pan-American highway is no longer a 
prophetic thought in the minds of those far-sighted indi- 
viduals who visualize the imperative need of modern 
vehicular transportation facilities. 

The important work performed by the majority of the 
countries in Latin America as inspired by the fruitful 
results of the road development in the United States, 
have proved that the Pan-American highway does not 
present an unsurmountable problem from the engineer- 
ing point of view. Technical development in the highway 
field further proves that a road can be built through 
almost any region on earth, provided sufficient funds 
are available. Therefore, the old idea that there would be 
a physical impossibility to build this highway has been 
rendered unwarranted. 

The problem lies in the possibility of financing the 
work. The rugged conditions of the terrain will require 
high cost per mile or kilometer, and in m 3t of the Latin 
American countries, the highway will cross extensive 


areas of sparse population, and the building of this high- 
way has meant and will mean the advancement of large 
sums of money, which, if available now, are often re- 
quired for other more urgent public works or services. 

With this idea in mind, the Third Pan-American 
Highway Congress that convened at Santiago de Chile 
on January 17, 1939, approved the plan presented by 
Mexico for the financing of the Pan-American highway. 
This plan tends to shorten the long period of time that 
will otherwise take for each one of the interested coun- 
tries to perform their share of this work. 

It is opportune to say, that even though the problem 
involves the financing of large sums, the cost as esti- 
mated by the United States Bureau of Public Roads in 
1934 was only $160,000,000, up to Panama; a sum which 
may now be reduced because of the work performed 
since that date. 

If we consider the value of this highway from an 
international point of view, a way must be found to 
raise these funds, especially when they will be directed 
to a profitable investment and will offer a suitable guar- 
antee such as may be provided by the governments who 
require the credit by resorting to taxes derived from the 
use of the highways. 

Prior to the Third Pan-American Highway Congress, 
important resolutions were adopted by the Pan-Amer- 
ican convention held in Buenos Aires in 1936, by virtue 
of which a treaty was signed by the participating coun- 
tries to create two Pan-American Highway Commissions. 
The first one, the Technical Commission, was entrusted 
with the formulation of the plans and estimates for the 
conclusion of the highway, and the second, the Financial 
Commission, was entrusted with the task of preparing 
the plan for the financing of the work. 

The Financial Commission was created in Washing- 
ton with representatives of the governments of the 
United States, Nicaragua and Mexico. Soon after, the 
Third Pan-American Highway Congress, held at San- 
tiago de Chile, was able to discuss and approve a con- 
crete plan for the financing of this highway. 

The agreement reached at Santiago may be summar- 
ized as follows: 

lst—To recommend to the governments who ap- 
proved the Buenos Aires treaty to present to the Tech- 
nical Commission, at the earliest possible time, data 
pertaining to the cost of their respective sectors, invest- 
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ments made so far, investments that must be made, and 
the distribution of these funds during the period esti- 
mated for the conclusion of each national sector. 

2nd.—To recommend to the Financial Commission 
and to the governments who might be interested, to con- 
sider the advisability of creating a financial institution 
of non-profitable character whose capital should be sub- 
scribed by all the interested governments participating on 
the basis of absolute equality so that this financial 
organism may have the following functions: 

a.—To operate in accordance with the general rules 
set by the Financial Commission after consulting with 
the Technical Commission. 

b.—To assist the governments who may so request, to 
obtain the necessary credit for the conclusion of their 
respective sectors of the highway within the shortest pos- 
sible time. 

c.—To assist these governments in obtaining credit on 
long terms and with reduced interest. 

d.—To take for itself or for third parties, the guaran- 
tees that the governments may offer for the adequate 
servicing of the loans contracted. 

e.—To issue bonds, or its own certificates, guaranteed 
with the credits or bonds to be paid by the various gov- 
ernments which obtain the loans. 

f.—To guarantee by its own signature the payment of 
the loans whose amortization is guaranteed in the proper 
form. 

g.—To subscribe, purchase, sell and negotiate the 
bonds that the governments may issue for this purpose. 

No doubt, the Technical and Financial Commissions 
now functioning, will find it convenient to stress the 
necessity of minimum specifications for the location and 
construction of the highway in order to establish a uni- 
form modern design, in accordance, nevertheless, with 
traffic needs of each country. 

It will be necessary for the Technical Commission to 
request from the governments, the estimates, costs and 
programs in order to study in conjunction with the Tech- 
nical Advisors from each nation, the minimum and 
maximum terms for the termination of each national 
sector of the highway, which should not exceed five years 
in some sections of the continent and ten years in others. 

For the realization of the financial plan adopted at 
Santiago, it will be necessary that the interested coun- 
tries, in due time, determine such taxes as may be ade- 
quate for the proper guarantee of the national loans and 
if these taxes are insufficient, to establish new means of 
arbitration so that they may amply take care of the 
servicing of the loans as well as the new construction 
requirements and maintenance of the highway. 


International Bank 


Steps have now been taken to give form to the resolu- 
tions adopted at the Congress held at Santiago de Chile 
pertaining to the organization of an Inter-American 
credit institution. 

Needless to say, this new institution which may adopt 
the form of an international bank must work in active 
cooperation with the Technical and Financial Commis- 
sions and the success of its operation depends on the 
enthusiastic support of the governments: first, by seeing 
that plans, specifications, budgets and programs are 
prepared in due time, and later providing the bank with 
the proper guarantee for the loans and the necessary 
right to supervise the investments and the work. 

Doubt may exist regarding the possibility of subscrip- 
tion for the bonds issued by this bank, so it is proper to 
say a few words regarding this important aspect of the 
plan. ’ 
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Bonds.—Bonds or certificates of the character sug- 
gested, surrounded with proper guarantee from each one 
of the governments and a general guarantee of the bank 
itself, and its servicing founded on the revenue of taxes 
that may be collected by the bank, would have a ready 
sale and placing in all of the money markets of the 
continent. In order to assure that no time is lost, at least 
in the first transactions, it will be necessary to expect 
that the United States markets may absorb the majority 
of the issues, even though these subscriptions are pro- 
visional, this until they may be gradually taken up in 
other markets. 

In conclusion, I may say that the enthusiastic and 
modest efforts of the Pan-American Division of the 
American Road Builders’ Association, made thus far, in 
the promotion of good-will for the Pan-American high- 
way, have not been lost. Every country is rapidly building 
up its National highway system, and provided the finan- 
cing of the Pan-American highway becomes a reality, it 
will soon create through highway communication, that 
which will ultimately result in the completion not only of 
this one road, but the several roads which will eventually 
form the “Pan American Highways System.” 


Vv 


PROGRESS ON PENNSYLVANIA TURNPIKE 


During 1939, the Pennsylvania Turnpike Commission 
awarded 74 contracts with a total value of $46,090,100.33. 
Of these, 56 got under way, with an average completion 
record of 69.8 per cent. The 39 grading and drainage 
contracts were on the average 92.5 per cent completed as 
of Dec. 31. One 10-mile paving contract was substantially 
completed, and several others were started. The six tun- 
nel contracts were 36 per cent completed, but this figure 
does not give a true picture of progress, since nearly 50 
per cent of the required tunnel work was done by the 
Old South Penn Railroad builders 55 years ago. This 
means that the tunnels, at year-end, were more than 70 
per cent excavated to the turnpike cross-section. 


- 


COURSE IN ESTIMATING 


A new course, “Construction Estimates and Costs,” of 
wider scope than a previous course of similar name, is 
offered by the Extension Division of the University of 
Wisconsin, Madison, Wis. 

The course places emphasis upon correct methods of 
estimating the quantities and costs of materials, labor, 
and equipment required in construction work, the costs 
of overhead, and allowances for profit. Both tables and 
diagrams are used. Many illustrative estimates are in- 
cluded. 

The Department of Civil and Structural Engineering, 
University of Wisconsin, Madison, Wis., upon request, 
will send detailed information on the course. 
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455 Miles of Farm-to-Market Road Projects for 
Louisiana—Additional farm-to-market road projects 
in Louisiana just announced by the Works Projects Ad- 
ministration will supply rural areas in 12 parishes with 
approximately 455 miles more of new and improved sec- 
ondary roads. These projects, which it is estimated will 
cost $1,600,000, will provide work for about 2,000 jobless 
men. To construct and improve the farm-to-market 
roads, all of which are on rural mail and school bus 
routes, it will be necessary to clear and grub approxi- 
mately 2,000 acres of land, build 6% miles of concrete 
culverts, erect bridges and build adequate drainage struc- 
tures. 
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g A short time ago the boss, that’s 
what we call the managing editor, 
says to me, says he, “Hey—get off 
your fannie and get me the dope on 
that highway cost meeting.” So I 
drops “Northwest Passage’, scrams 
out and was “Gone With the Wind.” 
By the look on his face I knew better 
than to ask questions, but probably 
I should have. Anyway, I goes over 
the parking lot where I keep the 
jollopy and find it crammed six deep. 
Finally, I gets in and the motor sput- 
ters, but I get to a garage. The me- 
chanic says the plugs need cleaning, 
the engine needs tuning, the oil 
should be changed, and the job 
greased. I got no time to waste on 
these details with the boss in a lather, 
so I gets the plugs cleaned and head 
out to the Outer Drive to make time. 
Just as I’m goin’ reasonably a cop 
pulls up along side and wants to 
know “Where’s the fire?” How 
should I know, I’m not goin’ to any 
fire. 

I’m going to Washington to find 
out how much costs a highway. But 
you know cops, they’re touchy at 
times, so I says, says I, “I don’t know. 
Where?” I guess he ain’t got no sense 
of humor because before I gets 
through talking he hands me a slip 
of paper which says to report next 
day and talk it over with the judge. 
I got no time to talk to no judge be- 
cause by tomorrow I'll be in Wash- 
ington to get the dope on how much 
costs a highway for the boss. So I 
put the little slip of paper on the back 
of the seat and headed on out through 
Gary, Hammond, and points east. 
But I took it too easy then I guess 
*cause dinner time caught me about 
Butler on U. S. 6, where I got a 
hamburger and java and lit out again. 

When I go to Washington I always 
take U. S. 6 east to New Rochester, 
then go diagonally southeast on U. S. 


OBSERVATIONS 
BY THE WAY 


By 
PUDDLE JUMPER 


23 and Ohio 18 to Tiffin and then on 
east over U. S. 224. 

I was drivin along U. S. 224 
mindin’ my own business and not 
going a bit over 80, when out from 
a farm yard sneaks a car driven by 
Mrs. Farmer. She crossed over into 
the right hand lane of the road, and 
smack back into the yard again. Boy, 
was I on a spot? I made the closest 
end run you ever saw. Missed her 
front bumper a good six inches 
though, and kept goin’. But that just 
goes to show you, you never can trust 
what the other car’s goin’ to do. I sup- 
posed that car was goin’ on ahead. 
Instead it turned left crosswise smack 
in fronta me an’ me high-tailin’ it to 
make Bedford, Penna., or Hagers- 
town, Md., that night. This must be 
my unlucky day ’cause goin’ east on 
U. S. 30 (I run down from U. S. 224 
to U. S. 422, to U. S. 19 and on 
through Pittsburgh on U. S. 30), I’m 
tryin’ to make time, not thinking 
about that disgusting 50-mile speed 
limit in Pennsylvania, when a siren 
sounds beside me, a big red light on 
the fender flashes “Stop”—I stop. I 
know about that foolish Pennsylvania 
speed law but I was thinkin’ about 
how much costs a highway and plumb 
forgot to watch for speed cops; any- 
way what business has those guys 
got out on the highway at night when 
you can shoot a cannon down the 
road either way an’ not hit a thing. 
An’, anyway, this guy seemed to ap- 
pear outa thin air. He musta been 
hidin’ behind some fillin’ station or in 
some driveway. 

I rolls down the window, took the 
cigar outa my mouth an’ accidentally 
the wind blows the smoke in his face 
just as I blew it out. How’m I to 
know the wind’s blowing that way? 
But the cop don’t get sore, at least 
so’s I could tell. I think maybe he 
did a little ‘cause he asks to see my 
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driver’s license. I paw through my 
billfold and show it to him, but he 
keeps it instead of givin’ it back. 
Then he asks to see my registration 
card for the car. I give him a regis- 
tration card, which he keeps, too. I’m 
in a hurry to get to Hagerstown to 
go to bed, so’s I can get to that high- 
way cost meetin’ tomorrow on time 
an’ not miss some o’ the cost. This 
cop helps me not miss some o’ the 
cost tonight ’cause he invites me over 
to talk with the squire. He gives my 
cards to the squire an’ said I was 
runnin’ 65 mi. an hr. Well, I ought 
to be grateful to him ’cause I never 
sneak along like that, but I’m sleepy 
an’ let him fill out his slips. He asks 
for $12.25 to cover fine an’ costs, 
which I dig up ’cause I know there’s 
no use tryin’ to argue out of it. While 
I’m diggin’ deep for the dough the 
cop slips out and just as I’m about to 
leave he says, says he, quietly and 
unconcerned, “This isn’t the right 
card for the car.” I looks at it an’ sure 
enough, I got the wrong registration 
card. So I have to go into a long ex- 
planation about how I got the wron 

card. Apparently he was satisfied, 
since he got the dough, an’ give me 
back the cards an’ I went on my way. 
Happy? H no, I’m mad as a 
hornet that I shoulda let myself get 
caught. 

Well, after a night o’ sleep I felt 
better an’ by noon was lookin’ around 
for that meetin’ at Washington. I 
want to be sure to get that dope on 
how much costs a highway for the 
boss the worst way, but I can find 
no meetin’ nowhere. To my con- 
sternation I learns that the meetin’ is 
at Ames, Iowa, instead of Washing- 
ton. Now who’da ever thought that 
kind of a meetin’ woulda been at 
Ames? It belongs in Washington, 
‘cause isn’t that the place where most 
o’ this highbrow theoretical dope 
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originates? Boy I sure pulled a boner 
there. I dassen’t call the boss an’ tell 
him where I am. The best I can do 
is hightail it clear back across coun- 
try to Ames. 


So I starts to go back across 14th 
Street near the National Press Build- 
ing when a cop blows a whistle. I 
hears it, but cops are always blowin’ 
whistles so I pays no attention an’ 
before I got across to the other side 
he yells, “Hey—You!” I turns 
around .an’ it seems he’s talkin’ to 
me. He comes up an’ wants. to know 
if I’m blind, can’t I see the lights. 
I says, yeah, and he pans me for 
crossin’ the street before the light 
turns green. Ya’ know, these cops is 
gettin’ in my hair. This used to be a 
free country, but I’ll be d—d if it 
is any more. When I gets in the car 
I notice that lots of crossings in 
Washington have “Walk” signals 
which I never seen before and people 
wait for the signals. Must be a tough 
place to live, not easy like Chicago 
or New York. Maybe those hick 
towns like Washington and Minne- 
apolis’ll grow up some day. But get- 
tin’ mixed up with the cops here ain’t 
finding out how much costs a high- 
way for the boss, so I lams outa town 
on the long hike to Ames, Iowa, 
avoiding Pennsylvania, of course. 

Gettin’ outa Maryland requires 
hard drivin’ ‘cause of the crooked 
rolling roads. But I don’t scratch no- 
body’s fenders or overshoot any of 
those sharp curves, even though I do 
make good time. Them center line 
stripes in Maryland gives me a little 
comfort on hills and curves, so I 
steps on it. Goin’ past Dr. Tabler’s 
home and office in Hancock I toot 
twice, but not seein’ the ex-chairman 
of the Maryland State Roads Com- 
mission, I drive on through. It’s on 
this road where, at certain times, a 
guy can see all forms of transporta- 
tion and get ’em all in one picture 
if he wanted to; trail, water, horses, 
railroad, highway, and air. Goin’ west 
outa Hancock I run under a big new 
bridge, Tabler’s Folly they calls ‘it. 
I don’t see nothin’ wrong with it, 
looks like a good bridge to me. Mile 
after mile dips behind me as my foot 
falls heavy on the accelerator pedal. 

Through the darkness I sail and 
puts up for the night at Indianapolis, 
Indiana. Next evening I slept in 
Ames to be ready to find out how 
much costs a highway for the boss. 
With all the highbrow theories and 
assumptions and value judgments 
flyin’ around the smoke filled atmos- 
phere of the room where economics, 
cold and pure are being batted 
around, I gets a head full of nothin’ 
just like the baldheaded man. You 
ever hear that story? They say the 
reason you’re baldheaded is ‘cause 








your hair roots won’t grow in a 
vacuum. Mebbe so, I don’t know; 
but I do know that value judgment 
has something to do with how much 
costs a highway and maybe the boss 
can figure it out. 


The guy runnin’ the meetin’, Roy 
Crumm of the Highway Research 
Board, sure has me back o’ the 8-ball. 
I just gotta sit there and keep still, 
no matter how many questions I 
might want to ask in order to find out 
how much costs a highway for the 
boss, ‘cause sittin’ in the room are 
Dean T. R. Agg, Prof. Snedecor, 
Anson Marston (Dean Emeritus), 
Prof. Ralph Moyer, and Roy Crumm, 
all of them former professors of 
mine. SosI sits there consoling my- 
self with my usual cigar, hopin’ to 
smoke ’em out, and get a ray of light 
on what they’re talkin’ about when 
up pops Prof. Morrison of Michi- 
gan. He says, says he, I always try 
to make these things as simple as | 
can for my students so I use the 
formula C = I+ D + M. I wake 
up cause here’s a guy what always 
brings these high fallutin’ theories 
back to earth. Morrison then goes on 
to explain what he means by these 
letters, and darned if I haven’t got 
what I came after. I now have found 
out how much costs a highway for 


the boss. 


Only me an’ this guy don’t agree 
‘cause I don’t see no reason for addin’ 
“T” in on this thing. “I,” says he, 
stands for interest on the invest- 
ment. Why should I charge myself 
interest on what I own? Anyway, this 
bunch of professors and planning 
engineers spend a week chewin’ the 
rag about taxes, benefits, costs, eco- 
nomics, valuation, survivor series 
til ol’ man winter sneaks up on ’em 
and catches the gang in an icy grip. 
Now this gets important to me ’cause 
my battery goes dead. I gets towed 
into a garage where they soaks me 
some 13 bucks to get goin’ again. I 
wonders if those professor guys adds 
this kind of costs in on their figures. 
Anyway, the meetin’ breaks up just 
as a big snow storm strikes Iowa and 
I gets snow bound. Boy am [ learnin’ 
how much costs a highway for the 
boss? For two days I twiddle my 
thumbs while a few snowplows try 
to keep the roads clear, but soon they 
gets stuck. Trucks galore are tied up 
an’ it takes a full day to get a one-wav 
path cut through on U. S. 30. As I 
sits there waitin’ to get goin’ I won- 
der if those professor guys add in 
the costs I pays waitin’ ’til the roads 
get clear. Their meeting broke up on 
Friday night. It was the following 
Tuesday before I gets to the office to 
make my report on how much costs a 
highway for the boss. 
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@ To B.E.G.G.A.R.— 

Your remarks of 12-23-39 cannot 
be published because you failed to 
sign your name and address to them. 


@ We knew Bill Miles (Cleveland 
Tractor Company) liked his scotch, 
but this is the first time we ever knew 
However, 


he never used _ soda. 





stranger things than this can happen 
at a Road Show. Cletrac says it exem- 
plifies a motif of “Thrift.” I wonder. 


I wonder. 
e a 


@ William Hazlett Upson, author of 
the famous “Earthworm Tractor” 
stories, gets some new ideas for his 
yarns from a real “Alexander Botts,” 
who is Bob Robertson, Caterpillar 
sales representative. (right) Upson is 





asking Robertson if he’s heard the 
story about the tractor “on which 
every nut was loose except the driver, 
and he was tight.” Robertson con- 
fesses it a new one to him, and pretty 
good at that. 


@ Here’s a record, I think. Who can 
equal or beat it? 

William E. Wor- 
cester, Kinney 
Manufacturing 
Company, Boston, 
Mass., has attended 
every annual con- 
vention of the 
American Road 
Builders’ Associa- 
tion since 1913, ex- 
cept for the Pitts- 
burg meeting in 


1914. 





W. E. Worcester 
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SODIUM LIGHTING GOES TO TOWN 


HE orange-yellow light of sodium identified with 

the safety illumination of danger zones outside city 

limits during the past six years, is now appearing 
on main traffic arteries and at dangerous corners within 
city limits. Fig. 1.) This marks a new trend in municipal 
lighting which seems destined to save many lives and 
make night driving less confusing to the out-of-town 
motorist by immediately identifying the main traffic 
route through the city. 

When the sodium lamp was first developed, the color 
of the light was thought to be objectionable to persons 
who might have to walk under the illumination, and to 
property owners with residences near a sodium lighting 
installation. Most of the installations in the years imme- 
diately following the development were made, therefore. 
on main highways outside city limits. 

I-xperience has shown, however, that the color of the 
sodium light at the levels of illumination used on streets 
and highways is not objectionable as it was thought to be. 
Consequently, sodium lighting is going to town. This 
does not mean that sodium lights will replace the “white- 
way” installations of the nation’s main business and en- 
tertainment centers. It does mean, however, that sodium 
light will be used more and more at dangerous city inter- 
sections, and on many by-pass streets which carry traffic 
through a city without interfering with city traffic proper. 

Evidence of this is seen in such installations as those 
made by the cities of Los Angeles, Calif.; Tacoma, 
Wash. ; and Charleston, W. Va. Los Angeles began its 
experiments with sodium lighting at intersections in 
1936. Three intersections with bad night accident records 
were lighted by 10,000-lumen sodium lamps mounted in 
pendant luminaries. (Fig. 2.) The public reaction was so 
favorable, and conditions at the intersections were so 
improved from a safety viewpoint, that other sodium 
installations were made at intersections proved abnor- 
mally hazardous after dark. Since then, over 125 sodium 
installations have been made at intersections in and near 
Los Angeles. A majority of the installations are at cross- 
roads outside the heavily developed sections of the city, 
although a number of intersections in commercial and 
residential areas have the protection afforded by the 
mellow high-visibility lights. Fig. 3 shows the results in 
night accident reduction at 25 of the sodium lighted in- 
tersections. 

Sodium lighting is serving a dual purpose on nine 
safety-zone traffic dividers in St. Louis streets. This 
cautionary light not only warns the motorist of a danger 


Fig. 1—Sodium Light at Street Intersection in Monterey Park, 
Calif. 


By F. D. CROWTHER 


Illuminating Engineering Laboratory, 
General Electric Co., Schenectady, N. Y. 


Fig. 2—One of the Los Angeles Sodium-Lighted Intersections at 
Ocean View Lane and Vista Delmar Where Night Accidents 
Have Been Reduced 


zone and reveals the traffic divider, but also illuminates 
street-car loading zones and roadway adjacent to the 
dividers. 

A typical traffic divider consists of a cone-shaped con- 
crete base on which is mounted a 4-in. pipe 11 ft. 5 in. 
high. Atop this pipe, previous lighting facilities consisted 
of a traffic beacon with a flashing 60-watt lamp and 


Fig. 4—Sodium Lights on a Traffic Divider and Car-Loading 
Zone in St. Louis 
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amber lens. While this light was visible to the driver, it 
did not do a satisfactory job of illuminating the divider, 
nor did it light to a satisfactory degree the street-car 
loading zone or roadway nearby. 

With the cooperation of General Electric engineers, a 
sodium luminaire was designed to light adequately the 
traffic dividers, the adjacent roadway, and the loading 
zones. (Fig. 4.) An open-type, 10,000-lumen sodium- 
vapor lamp is equipped with a special reflector which 
sheds the yellow light down on the traffic divider, at the 
same time directing a high percentage of the light toward 
the car-loading zone and the roadway, without producing 
glare to bother approaching motorists. 


REPORT AND ANALYS!S 
orf 
TRAFFIC ACCIDENTS OCCURRING AFTER DARK 
AT 25INTERSECTIONS BEFORE AND AFTER 
INSTALLATION OF SODIUM VAPOR SAFETY LICHTING UNITS 


STREET TRAFFIC ENCINEERING BUREAU 
LOS ANWCELES POLICE DEPARTMENT 


@ teonscr Taare Cace 















HUMOER OF ACCIDENTS AUD HOUR OF OCCURRENCE 








Fig. 3—Chart Showing Traffic, Accident Reductions at 25 Los 
Angeles Sodium-Lighted Intersections 





Should the sodium lights fail, an auxiliary lighting 
system on the dividers is immediately turned on by a spe- 
cial relay. This auxiliary system consists of four marine- 
type units equipped with 60-watt incandescents. 

The adequate lighting, (Fig. 5) combined with the 
caution color, is accredited with having materially aided 
in reducing traffic accidents. Pedestrian accidents have 
decreased, as have collisions with the loading-zone traf- 
fic divider cone. 

The San Francisco-Oakland Bay bridge, the Golden 
Gate bridge, and Seattle’s new world’s longest pontoon 
bridge (to mention a few), have been illuminated by 
sodium lights. Tunnels like the Liberty Tunnel in Pitts- 
burgh, the Stockton Street tunnel in San Francisco, the 



























Fig. 5—The Safety Illumination Produced by Sodium at a St. 
Louis Traffic Divider and Car-Loading Zone 












Tooth Rock tunnel in Oregon, and the McCallie Avenue 
tunnel in Chattanooga, Tenn., have likewise been safety 
lighted by sodium luminaires. 

Now sodium is being used to light main traffic routes 
through cities. In Tacoma, Wash., the main traffic street 
is a continuation of Pacific Highway. The state lighted 
a three mile stretch of Pacific Highway outside Tacoma 
city limits in 1936. Last year (1939), Tacoma officials 
continued the sodium lighting through the city so that 
motorists traveling Pacific Highway could easily identify 
the route when passing through Tacoma. The safety 
features of the lighting were also considered when the 
installation was made. 

Kanawha Boulevard, a 5-mile by-pass at Charleston, 
W. Va., is another municipal main traffic artery which 
will be completely lighted by sodium. (Fig. 6.) North 
Adams, Mass., is still another city having sodium lights 
on its main traffic artery. 

Numerous small installations of one or two sodium 
lights are now being studied in cities and towns in many 
parts of the United States. This is the result of the fa- 
vorable experience obtained with the safety lights on 
larger sodium installations. The sodium lamp seems 
destined to play an important part in the municipal safety 
lighting of the future. 
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Fig. 6—Illustrating the Decorative Appearance of Sodium Lumi- 
naires Installed along Kanawha Blvd. in Charleston, W. Va. 
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DIME-A-SHIFT LUBRICATION — 


Hit the road to profits ... at a fast clip. Split-second elec- 
tric starting gets you under way without fuss, bother or 
NEW “LONG-WEAR” BI-METALLIC time loss. 108 drawbar h.p. rolls up big loads... hauls 15 
BRAKES AND CLUTCHES — and 20-yard scrapers at speeds up to 616 ft. per minute. 
That’s 150 ft. (nearly a third) faster than other tractors. 

a Amazing flexibility cuts out plenty of gear shifting and operator arm 

weariness ... enables you to operate from rated speed down to almost 

half-rated speed in any gear without loss of drawbar pull. Positive 

GENERAL MOTORS 2-CYCLE DIESEL Seal truck wheel assembly and “Long-Wear” brakes and clutches 


ENGINE — reduce time losses . . . assure you steady, profit-making operation. 





You can be a money-making successful bidder with this extra POWER 


.extra SPEED... great FLEXIBILITY... and extra OPERATING 
TIME. Your Allis-Chalmers dealer will gladly prove the profit possi 


bilities of the HD-14 ... on your own job... NOW. 
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NOTE TO OPERATORS — You'll like the 
HD-14’s sweet running engine. It’s 
the nearest thing to electricity in a 
tractor today. It really gets down and 
hangs on — no more see-sawing on 
steering levers to get your load in 
touch going. There’s plenty of power 
and speed, too... combined with a 
lightning pick-up that enables you to 
drive with the throttle instead of shift- 
ing zears all the time. The cleanest 


deci: and most comfortable seat 


you've ever used. Try it! 


FLEET USERS — MORE PROFITABLE 
PUSHER OPERATION — Think of the 
loads you can put into big scrapers 


with 108 drawbar h.p. pushing and: 


108 drawbar h.p. pulling! What's 
more, the HD-14 has the power to 
take those extra-big loads to the fill 
faster than any other tractor. Users 
say four HD-14 tractor-scraper outfits 
with an HD-I4 pusher will move more 
dirt than six ordinary tractors — at 





savings of 15 to 25% in equipment 


investment! Let us show you. 


NO EXTRAS TO BUY — Standard equip- 
ment on the HD-14 includes electric 
starter and lights, muffler, radiator 
guard, crankcase guard, front pull 
hook, bumper, hour-meter, radiator 
shutters, fenders and heavy truck 
wheel guards. No spending of $400 
to $500 for extras ..: you get a com- 


plete tractor, ready to go to work, 





MOBILE SOILS 


How the State Roads Commission 
of Maryland Makes the Soil Tests 


HE State Roads Commission of Maryland began 
[si studies in 1932 and since that time the per- 
sonnel of the soils department has grown from one 
man to seven who devote their full time to soils work. 
Since the beginning, the demand for quick results has 
been so great that in 1937 it was decided that much would 
be accomplished if a mobile laboratory could be set up 
that would be practical, economical, and efficient. With 
those thoughts in mind, bids were asked on a trailer 
laboratory of our own design. This trailer has been in 
service for about 14 months and it has surpassed our 
fondest dreams. 

The need for such equipment was first apparent when 
stabilization work demanded frequent grading, density 
and moisture content determinations. A shelter or frame 
shack costing from $100 to $350, seldom level, or water- 
proof and never theft-proof was usually built to serve 
as a laboratory. These shacks were unhandy to move and 
each new project usually required a new field laboratory. 

The trailer unit was built to fill this need. It was built 
on a standard 23-ft. chassis with interior of our own 
design. The total cost, including equipment, was $3,237. 
The trailer alone, inclusive of stationary equipment such 
as the stove, oven, sink and light plant, etc., cost $2,185. 


Equipment of Laboratory 


The laboratory unit is fitted with a self-contained elec- 
tric light and power plant, but is also provided with an 
attachment so that commercial electricity may be used 
when obtainable. The electricity provides not only light, 
but operating power for such equipment as a sieve 
shaker, soil dispersion apparatus, ventilating and drying 
fans, etc. A running water supply of 36 gal. is forced 





Mobile Laboratory on Its Way 
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LABORATORY 


By GEORGE H. DENT 


Maryland State Roads Commission 





Interior of Mobiie Laboratory 


through the system by compressed air. At present the air 
is furnished by a hand pump, but an electric compressor 
is to be installed in the near future. 

A rigid plate holding a 2-way level is mounted inside 
the trailer to insure that all working surfaces are level. 
The leveling is accomplished by means of four jacks. 

The oven and stove are gasoline fired and highly effi- 
cient, as well as compact. The heater uses kerosene for 
fuel. 

The trailer contains equipment for the determination 
of the organic matter in topsoil by the Thomas Rapid 
Test Method. With this mobile laboratory, it is possible 
to go into a field, sample, test and give the results in less 
than an hour. This is a saving in time of at least two days. 


Advantages of the Laboratory 


Maryland is fortunate in having a background of test 
constants on some 3,000 soil samples. An experienced 
soils man, familiar with the geology and soil types of a 
territory, and given such information, can in many cases, 
by a few simple operations, such as wash grading, or a 
quick plasticity index test identify the material and de- 
termine its suitability. 

The convenience of resampling encourages the secur- 
ing of a more comprehensive picture of a source of 
supply. This added to the elimination of lost motion 
incidental to transporting samples, and the necessary 
correspondence, makes for a degree of efficiency and 
promptness seldom found in materials testing. 

When unsuitable materials appear in gravel or bor- 
row pits definite boundaries of acceptable materials can 
usually be set up by means of a series of tests. We do 
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Recording Results of Tests in Mobile Laboratory 


not attempt to obtain all the details or to attain the 
degree of accuracy given by the main laboratory. In 
many cases it is sufficient to find the sand, or clay content, 
the liquid limit or plasticity index. With this information 
we offer the contractor the choice of the immediate ap- 
proval of a material well within the specifications, or the 
necessary delay incidental to complete analysis by the 
Baltimore laboratory. The contractor has always wel- 
comed the immediate approval which causes him no 
delay and results in our obtaining a superior product. 
The trailer was first used in a gravel pit where diffi- 
culty in obtaining a uniform material was experienced. 
The laboratory moved on the job one afternoon. Twenty- 
four hours later, the material had been sampled, tests had 
been made, results tabulated, the contractor notified and 
construction work was again moving smoothly. In this 
particular case use of the Baltimore laboratory would 
have réquired a week to obtain the same results owing 
to the distance between the pit and the maim laboratory. 


In another instance, the borrowing of large quantities 
of soil foryembankment was delayed due to the presence 
of some qtestionable soil. This project was more than 
100 miles from our main laboratory, but by moving the 
trailer to the spot, results were obtained in a few hours. 


The field testing on a recent soil-cement project was 
carried on in the trailer. Owing to the type of soil and 
to the quantity of material larger than a No. 4 screen, 
the project was somewhat involved. It was necessary to 
make numerous screen analyses in order to obtain void- 
free mixture. Frequent moisture density determinations 
were made as well. These tests and others were made 
more accurately, economically and efficiently than would 
have been possible without the mobile laboratory. 


Our trailer makes frequent trips to bituminous stabili- 
zation jobs to check the coarse and fine grading of mate- 
rial, and to make any necessary adjustment in the mix. 
Density and depth checks are routine. A weekly or semi- 
weekly schedule has worked most satisfactorily on 
propects of this type. 

Aside from the trouble shooting on excavation, bor- 
row and gravel pits, and the constant use on stabilization 
work, we are finding the trailer laboratory indispensable 
on soil surveys in some localities. 

Due to its efficient operation, from the viewpoint of 
both contractor and state, we feel the mobile laboratory 
is one of the best tools in a highway department’s kit. 

Acknowledgment—The foregoing is a paper presented 
at the 19th annual meeting, Highway Research Board, at 
Washington, D. C., Dec. 5-8, 1939. 
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PILING SUPPORT ON UNSTABLE 
FOUNDATION 


A pavement design, developed by the Illinois Division 
of Highways, for use in locations where the subgrade is 
underlain for considerable depths with peat bogs and 
other swampy material having little capacity to support 
loads, is described in the October issue of Wood Pre- 
serving News. ; 

Timber pile bents are driven through these unstable 
sections to a suitable bearing and the pavement slab de- 
signed with sufficient strength to bridge the intervals 
between bents. The subgrade and shoulders are brought 
to the customary cross section, completely embedding 
the timber piles, with no reliance placed on the subgrade 
for carrying the pavement load. The piles are creosoted, 
since they extend above the line of saturation or may be 
exposed to alternate wet and dry conditions by fluctua- 
tion of the water table. 

Span lengths and unit lengths are sometimes varied to 
fit a particular section. In general, however, the units 
between expansion joints are 100 ft. long, made up of 
two end spans 17 ft. long and three intermediate spans 
22 ft. long. The pavement slab is usually 22 ft. wide and 
forms a continuous deck across each unit. Caps are 
poured separately for end bents, and a 4-in. bituminous 
felt joint placed between the pavement and the end caps. 
Over intermediate bents the slab is thickened to form 
a cap and provide a gerater depth of section to resist 
negative moment at these points. The slab is designed for 
an H-20 loading, and 14-in. expansion joints are placed 
at each end of the unit. Bents contain six piles spaced 
3 ft. 9 in. on centers, and the outside piles of the bent are 
driven 1 ft. 7% in. from the pavement edge. Where the 
pile-supported section joins the regular pavement, end 
slabs of both sections rest on the cap of the end bent. 
To permit this support, the thickness of the regular sub- 
grade-supported section is gradually increased, over a 
distance of 7 ft., from the standard thickness to the depth 
of the support slab at the cap center. 

Sections of this supported type of pavement were in- 
stalled on several projects recently completed in Lake 
County. Pile lengths ranged from 45 ft. near the center 
of the peat bog to 15 and 18 ft. near the ends of the sup- 
ported section. Borings were taken at all sites to furnish 
as complete information as possible for guiding the con- 
tractors. In addition, a sufficient number of test piles 
were driven at each site to secure a close estimate‘on the 
required pile lengths. Borings in some cases showed as 
much as 30 ft. of unstable material composed of 9 ft. of 
peat, 6 ft. of marl, and 5 ft. of soft gray muck, which 
was again underlain with another strata of peat resting 
on soft black muck. All piles were pressure treated with 
a final retention of 10 Ibs. of Grade One creosote per 
cubic foot of wood, in accordance with standard speci- 
fications of the Illinois Division of Highways. Piles were 
driven to a minimum capacity of 15 tons, as indicated 
by hammer blows. In a number of cases in the same 
locality pile support was also required for box culverts 
and storm sewers. 


Forest Highways and Trails Defined—According 
to law, forest highways are forest roads of primary 
value to the states, counties and local communities 
and of lesser value to the national forest administra- 
tion. Truck trails and other trails are of primary 
value in the protection and management of the bil- 
lion dollars worth of forest resources, although they 
are used by many of the 32 million recreationists, 
hunters, fishermen and other visitors to the national 
forests. 


v 









February, 1940 


























A 





























U 























@ Some brick pavements built in the 90’s are still giving satis- 
factory service today. No other type of pavement has so long a 
life! Brick’s maintenance cost is usually negligible—often nil. 
... The reason for brick’s long life and low cost per year of 
service is because it resists weather damage as well as traffic 
damage. Moisture does not enter the brick to freeze and de- 
stroy.... Built according to modern methods brick serves high 
speed traffic and heavy vehicles at a minimum cost. National Pav- 
ing Brick Association, National Press Bldg., Washington, D.C. 
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HEN radiant energy is emitted energy-cor- 
W puscles, known as photons, are supposed to be 

generated. Several years ago I published the sug- 
gestion that the process is not one of generation but of 
emission of photons; that a negative electron is a sys- 
tem of photons revolving around many axes radiating 
from its center; and that a similar system of photons 
revolving in the opposite direction constitutes the posi- 
tive nucleus of a photon. Carrying this conception a step 
farther, a photon may be regarded as a system of sub- 
photons that may be called planckons. Under certain 
conditions the orbital electrons of an atom may emit 
negative photons that alternate with positive photons 
emitted by the protons of the nucleus of an atom, thus 
producing a ray of light having electric and magnetic 
fields of alternating character. 

Analogy leads to the inference that an electron or a 
proton thus constituted would emit photons as a result of 
pressure. Let the emitted number of their constituent 
planckons, or energy-units, be proportional to the pres- 
sure, and it can be shown that in a great solid or molten 
sphere the total energy radiated would be proportional 
to the mass raised to the two-and-one-third power, pro- 
vided that the ratio of heat expansion to gravitative com- 
pression were constant. Applying this formula to the 
earth and the sun, we find that the sun emits only 30 
per cent more -heat than the formula. indicates. This 
seems to show that the sun’s core is molten instead of 
gaseous, and that its gravitative contraction is greater 
than its temperature expansion, as compared with those 
of the earth. 

Let the assumption be made that the absolute tem- 
perature of the surface of such a sphere varies inversely 
as the square of its radius, then for homologous stars 
we find, by applying Stefan’s radiation law, that the 
absolute temperature varies as the five-twelfth power of 
the mass. This formula agrees surprisingly well with 
observed facts as to stars of the “main sequence.” 

Since the positive protons are very much denser than 
the negative electrons, it follows that in the core of a 
molten star or planet more protons than electrons suffer 
“heat death”; for the protons being, on the average, in 
regions of greater depth are under greater pressure. It 
follows that every star and planet is constantly emitting 
more electrons than protons. The effects of negative elec- 
tron predominance in the universe can not be overesti- 
mated. In previous articles I have indicated what some 
of those effects are, notably weather, climatic and 
diastrophic cycles. A predominance of positive photons 
would also exist, but will not be discussed in this article. 

Only 4.6 per cent of the heat emitted by the earth is 
attributable to the destruction of as many protons as 
there are electrons escaping per second. If the total heat 
emitted is proportional to mass raised to the two-and- 
one-third power, then it follows that the number of 
electrons emitted by the earth is proportional to its mass. 
Presumably this is approximately true as to all great 
celestial masses. 

Since electrons escaping in a magnetic field move 
spirally, those emitted by a star or planet impart axial 
rotation to it. It can be shown that the period of rotation 
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of the core would vary as the mass raised to the one- 
and-two-thirds power, if certain conditions are the same. 
This formula fits the cycles of brilliance of the Cepheids, 
or short-period variable stars, so well as to make it prob- 
able that their axial rotation accounts for those cycles. 
Since their real brightness is a function of temperature 
which is a function of mass (as above indicated), it 
follows that the lengths of their cycles of brilliance are 
functions of their real brilliance. This last mentioned 
relationship, although long known, has hitherto lacked 
explanation. 

Why does axial rotation of a star cause changes in its 
luminosity? The answer seems to be that when a star’s 
magnetic poles are most directed toward a current of 
electrons, many electrons spiral into the star. Their im- 
pacts upon atoms cause increased ejections of photons, 
and therefore increased heat and luminescence. It is a 
significant fact that when the earth’s north magnetic pole 
is most directed toward the sun, every 24 hours, there is 
a maximum of electrical potential gradient. Auroras and 
magnetic storms give evidence of terrestrial bombard- 
ment by solar electrons. Even the 12-hour barometric and 
magnetic cycle indicates that streams of solar electrons 
induce magnetism in the oxygen and thus cause this 
puzzling tide in the atmosphere. 

If electrons, in excess of protons, are emitted by stars 
and planets, each celestial body should be surrounded by 
a series of concentric electron-shells loaded with atoms. 
The incandescent photospheres of stars probably are 
such electronospheres; and the sun’s corona seems to 
be one also. Indeed both stars and planets probably had 
their genesis in magnetically rotated electronospheres 
that still exist. Hence the currents of electrons that enter 
a star in abundance when one of its possibly numerous 
magnetic poles is directed toward the current, are prob- 
ably electrons from the electron-shell in which the star 
itself was born and grew. 

Our theory indicates that impacts of electrons upon 
photons» in a radiant wave may cause ejection of 
planckons from the photons, thus increasing the wave 
length. This would simulate the Doppler effect as well 
as the Einstein red-shift, and therefore cause many er- 
ronious inferences on the part of those who regard the 
proportional lengthening of all light waves as due only to 
recession or to gravitation. I anticipate that experiment 
will show that all radiant waves can be lengthened pro- 
portionally by bombardment with dense streams of elec- 
trons. 

Since electrons reflect photons there should be deflec- 
tions of light from stars caused by electron streams; 
such, for example, as those in the sun’s orbit. This would 
explain the inferred “preferential motion” of stars, 
“star streaming” and the like, and show them not to be 
real stellar motions. It is noteworthy that the “preferen- 
tial line” of seeming motion of stars has about the 
longitude of the sun’s orbital motion. 

The dark centers of sunspots result, according to this 
theory, from the reflection of light back to the sun by 
dense whirls of electrons. The whirling of sunspots 
results from motion of electrons in local magnetic fields, 
which in turn strengthens those fields by inducing mag- 
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netism in magnetic gases like oxygen. Even “dark 
nebulae” are probably streams of electrons. It has been 
found that stars tend to be dimmer as they are nearer 
the Milky Way, which is explained by the increasing 
number of electrons as that region is approached. The 
dark cleft in the Milky Way is probably due to an equa- 


torial concentration of electrons in our revolving Galaxy. | 


The above outlined theory of stellar emission of elec- 
trons and the maintenance of series of electronospheres 
concentric with each star, has many important conse- 


quences. For example, it imparts rationality to Bode’s | 


empirical law of planet distances. It seems to throw 
needed light on the cause of cosmic-rays. Solar electrons 
are repelled electrically not only by the sun’s negative 
charge, but by every solar electron-shell as soon as 
they have passed through it. This probably imparts to 
most of them a velocity comparable to that of light, for 
eruptive solar prominences often are accompanied by 
terrestrial magnetic storms that are explainable only if 
the emitted electrons reach the earth within a few 
minutes. 

Since solar electrons tend to spiral around the earth’s 
magnetic axis, many of them would enter the atmosphere 
in meridians remote from the central meridian, and thus 
appear to be of cosmic rather than of solar origin. But 
there should be some evidence of a 24-hour cycle of 
cosmic-ray frequency, having a maximum about the 
time when the north magnetic pole is most directed sun- 
ward. There is such a cycle! Other similar cosmic-ray 
cycles should be found, corresponding with known ter- 
restrial cycles that are harmonic with the earth’s orbital 
period, e.g. the 28-month and the 7-year cycles. In a 
recently published curve of cosmic-ray frequency I have 
found evidence of a 24%4-month cycle, but data will have 
to be gathered for several years longer before its exist- 
ence will be conclusively established. 

Analogy suggests that all transfers of energy are 
transfers of photons. If so, every vibrating mass is alter- 
nately absorbing and emitting photons. The same is true 
of every mass moving in an elliptical orbit. The photons 
thus absorbed and emitted would contain very few 
planckons, and consequently would be of very long wave- 
length; for, according to Planck’s law, energy radiated 
varies inversely as wave-length. According to this cor- 
puscular theory of energy, light and heat photons emitted 
by stars and planets would eventually lose mass’ by 
impacts, and create a photonic ether most of whose 
photons would be of very slight mass. But these upon 
entering electrons or protons would there become integ- 
rated into more massive photons. If so, Sir James Jeans 
was as wrong as he was too-sure when he said: “And so 
the universe cannot go on forever. Change can occur only 
in one direction, which leads to heat-death. With uni- 
verses as with mortals, the only possible life is progress 
toward the grave.” 

(Since this article was written, Rabi, Kusch and Mill- 
man, of Columbia University, have published their great 
discovery that many kinds of matter, even at low tem- 
peratures, constantly emit radio-waves. Since radio- 
waves are those in which the photons are not only very 
far apart but of very slight mass, their discovery is in 
accord with the theory above outlined.) 

v 


Oldest Traffic Engineering Department—The old- 
est traffic engineering departments of municipalities 
are those of New York and Seattle; both of these 
were established in 1919. 


Southwest Road Show and School—The 13th an- 


nual Southwest Road Show and School will be held 
Feb. 20-23 at Wichita, Kan. 
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SOIL EROSION ON SLOPES 


Methods of Correction and Prevention on 


Massachusetts State Highway System 


ASSACHUSETTS, like most other states, has 
M many ugly slopes along the state highway system 
which are not only objectionable in appearance, 
but cause great difficulties after heavy rains and during 
the time that the frost is leaving the ground. We have 
endeavored to correct these conditions during the last 
few years and have now completed work on three major 
slopes and have worked: on two other slopes which are 
now about 75 per cent completed. 
The erosion is due either to the action of rain and sur- 
face water on the slope or to sub-surface water which 
runs through the face of the slope carrying soil with it. 


Control of Surface Water 

The action of surface water is easily corrected. A 
ditch is constructed about 3 ft. back of the top of the 
slope. Usually we make it about 18 in. in depth and 2 ft. 
in width. Always, however, we have both the bottom and 
the sides of the ditch paved. 

The type of ditch pavement is not important but it 
should be at least nearly watertight. Our best success 
has been obtained with a cobble paving, penetrated with 
asphalt, then sealed with a layer of asphalt and pea 
gravel. We have also used a gravel premix surface of 


By RICHARD D. MURPHY 


Junior Civil Engineer, 
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about 2 in. thickness with considerable success. 

Too much stress cannot be placed upon a well laid out 
and well paved gutter. Any surface water which through 
normal watershed conditions would travel over the raw 
surface of the slope is then intercepted and conveyed to 
the drainage system before it reaches the slope. 


Prevention of Erosion Due to Rainfall 


The most successful method which we have found to 
prevent erosion due to rainfall is the sodding of the sur- 
face of the slope. Ordinarily, we use a common meadow 
sod for this purpose, pegging it securely into place, and 
then covering it with a light mulch. Recently, however, 
we have been using sods of natural growth taken from 
the vicinity of the work. These sods contain many plants 
and vines such as sweetfern, lambkill, checkerberry, and 
others. By using this sod rather than ordinary grass sod, 
the cost of maintenance is decreased as mowing may be 
dispensed with and the chances of erosion are even less 
as the higher growth retards the rate of flow of the water 
as it courses down the Slope. It also gives the slopes a 
less formal appearance and allows the highway to blend 
much more gracefully into the adjacent countryside. 

The cause of the erosion on the slopes which we have 


? 


Example of Sodding with Natural Growth on Slope in Oxford, Mass. 





February, 1940 


PTR ye er > 


Roadside Improvement at Palmer on Route 20 


treated extensively and completed was primarily sub- 
surface water. The soil had a very high clay content with 
a small amount of gravel located near the top. The water 
flowed through the gravelly portion of the soil more or 
less vertically but as the gravel quantity decreased and 
the clay became tightly compacted, the water began to 
flow in a horizontal direction. As it came through the 
surface of the slope, it caused considerable washing. The 
wet clayey soil thus washed endeavored to find its own 
angle of repose, an undercut condition was established, 
the top of the slope broke off, and the earth from the 
slope was washed onto the roadway. This condition was 
at its worst during spring thaws and after a heavy rain- 
fall. Heavy spring rains of course aggravated the con- 
ditions and it often has been necessary to use plows to 
remove this sloughed material from the roadway. Ob- 
viously, a correction of these conditions was economically 
sound as well as aesthetically desirable. 


Slope Treatment Near Palmer 


The first slope upon which we worked is located on 
U. S. Route 20 just east of the town of Palmer. The 
highway at this point is a 2-lane concrete road running 
parallel to the main line of the Boston & Albany R. R. 
The railroad is on the southerly side of the highway and 
on the northerly side is the slope. It is about 1,000 ft. 
long and the height extends from about 10 ft. at the ends 
to 110 ft. at a point about in the center. Each year it was 


Roadside at Wrentham before Project Was Started 


necessary to spend several hundred dollars clearing the 
mud from the roadway and frequently there were times 
when it was necessary to close one lane entirely. 


The slope was so high that it was deemed advisable to 
split it into three smaller slopes by constructing two ter- 
races parallel with the roadway. In order to avoid ex- 
cessive property taking at the top of the slope, a rein- 
forced concrete crib wall was installed at each terrace. 
This gave us an opportunity to hold the original line at 
the top of the slope and to reduce the angle of slope. 

The first step in the construction was to build a re- 
taining wall at the base of the slope throughout its entire 
length. At the back of the wall and at the base, a bitumi- 
nous coated perforated corrugated metal drain was in- 
stalled and surrounded with screened gravel. This. drain 
provided a means of removing all excess water between 
the wall and the first terrace which was 30 ft. up the 
slope. 


A similar drain was placed at the base and just back 
of the two crib walls. Each wet spot or spring found in 
the soil during construction was drained by the use of 
spur pipes which were connected to the main drainage 
system. Thus, all excess water was removed from the 
soil before it had an opportunity to accumulate and build 
up sufficient pressure to cause any damage. 


The entire surface of this slope was sodded with 
meadow sod and many shrubs and small pines were 
planted to relieve the monotony of such a large grass 
slope. There was also a paved gutter constructed at the 
top of the slope and at the back of each wall to care for 
the surface water run-off from each area. The project 
has now been completed nearly two years and as yet 
there has been no cost of maintenance other than the 
charge for mowing. Water flows in varying quantities 
through the drainage system for about nine months of 


the year, but no movement is discernible on the surface 
of the slope. 


Slope Treatment in Wrentham 


Another slope which required similar treatment is 
located in Wrentham on the Boston-Providence Turn- 
pike, a heavily traveled 4-lane concrete highway. Each 
winter and spring, trouble due to erosion had been ex- 
perienced at this location. Various methods of correction 
were attempted, but it was finally decided that it would 
be best to try a modified plan of the scheme used at 
Palmer. No structures were necessary here as the slope 
was only about 60 ft. in height and only slightly longer 
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than the Palmer slope. The soil was fundamentally the 
same with the exception that the gravel content was less 
and it was more or less uniformly distributed, at least to 
a point 20 ft. below the ground level. The problem here 
then was to guide the water to drains before sufficient 
pressure was built up to cause the water to break the 
surface and wash over the surface of the slope. 

Two terraces were again constructed and bituminous 
coated perforated corrugated metal drains were installed 
to remove the excess ground water. Hard surfaced gut- 
ters were also constructed on the terraces to remove the 
surface water from each slope section and many spur 
(rains were installed to provide outlets for numerous 
springs and pervious soil pockets. The entire area of the 
slopes, which were reduced to a 2 to 1 angle, was then 
sodded with ordinary meadow sod. As in Palmer, the 
previously expended maintenance cost has been entirely 
eliminated and the only charge now necessary is that 
for mowing and infrequent cleanings of the drainage 
system. 


Slope Treatment at Lebanon Mountain 


We are now engaged in correcting a serious condition 
on the easterly slope of Lebanon Mountain near the New 
York State Line on the main highway between Albany 
and Pittsfield. The section of the slope which was dis- 
turbed during the construction of the road is only about 
30 ft. high, but the slope continues upward several hun- 
dred feet. The material is very clayey beyond this point 
and contains an exceptionally small quantity of coarse 
soil. Several years ago, it was thought that the erection 
of a small retaining wall at the base of the slope would 
serve to prevent any wash of earth into the roadway due 
to erosion. However, after a short time, erosion took 
place and the material washed over the top of the wall. 

Before further work was done on this slope, several 
test borings were made with a soil auger and an analysis 
of the material showed the following results: 

Per Cent 
Pea Gravel 10.4 
Coarse Sand 38.1 
Fine Sand 12.0 
Silt me 
Clay 31.6 

When this material is dry, it is very hard and solid but 
as water is added, the particles are lubricated and the 
entire mass flows as though it were water. Since the diff- 
culty here was with ground water and not surface water, 
it was obvious that unless corrective measures were ap- 
plied, the erosion would continue indefinitely. 

In order to stabilize the lower portion of the slope, we 
installed a 6-in. cast iron Skip pipe about 20 ft. back of 
the existing top of slope and about 6 ft. below the ground 
level. The trench was backfilled with screened gravel ex- 
cept for the outer 6 in. which was filled with sand. It is 
intended that this sand will filter the clay from the water 
and prevent it from clogging the openings in the pipe 
and trom entering the pipe line. 

Another 6 in. cast iron Skip pipe was similarly in- 
stalled in the slope about half way between the retaining 
wall and the upper drain. The trench was backfilled in 
the same manner as the trench at the top of the slope. 
The two upper drains were connected to a lower bitumi- 
nous coated perforated corrugated metal drain which was 
installed back of the base of the wall and the entire sys- 
tem emptied into the existing highway drainage system. 

At the present time, the drainage is completely in- 
stalled and the slope is graded back from the wall at a 
2 to 1 rate. No loam has as yet been applied, but we pro- 
pose to cover the slope with sods of natural growth rather 
than meadow sods in order to reduce the rate of flow of 
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the surface water and to keep the cost of maintenance at 
a minimum. 

These stabilization operations have been accomplished 
through cooperation with the Work Projects Adminis- 
tration authorities. Each undertaking was operated as 
a WPA project and the unit prices for the work com- 
pare favorably with contract prices for the same work. 

The projects have to date saved the Department large 
sums of money which it would have been necessary to 
expend in order to keep the roadway clear. They have 
also improved the appearance of the roadsides and made 
them more interesting and pleasing for the passing 
motorists. 


Before and After Pictures of Slope Treatment at Hancock on 
Route 20 
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Get behind the wheel of a Walter Snow Fighter 
and ram it full speed into a heavy snowdrift that 
you know will stop anything else on wheels. Be 
prepared for a surprise, for you will be driving the 
best combination of traction, AVAILABLE power and 
ruggedness that has yet been built. 


Only Walter Four-Point Positive Drive can give 
you that extra margin of traction you need for 
heavy snow fighting. Don’t confuse it with ordinary 
four-wheel drive. It is that, of course, plus all the 
certainty of traction that can be given by the 
peculiar Walter features, found in no other vehicle. 
The panel at the right lists a few of these distinctive 
Walter points of superior design. Send for literature 
that describes them in detail. 


And don’t forget that the features that make the 


Walter the best of all Snow Fighters also make it ‘ phe 


a mighty useful truck for year round road mainten- 
ance and for any other tough job on the calendar. 





papers devoted a full page to a summary of 300 

outstanding news events of the year, classified 
under 10 heads. Only one of the 10 bore a title relating 
to pure or applied science, namely Aviation, and 3 of its 
4 events related to speed and endurance records; the 
fourth recorded the beginning of regular air-liner service 
between America and Europe. So if you are an engineer, 
an inventor, a scientist, an architect or a constructor, 
you need not flatter yourself that the noteworthy achieve- 
ments of your profession in 1939 were worthy of much 
note in the eyes of many readers of that newspaper. 

More than half of the 300 important news items re- 
lated to war and politics. Nearly all the rest were classi- 
fied under Sports, Disasters, Labor Affairs and Deaths 
of Notables. Of the 40 names in the necrology, one, 
Havelock Ellis, was a scientific writer; three were doc- 
tors; none was a scientist, engineer, architect, con- 
structor or inventor. We of the construction world are 
indeed a healthy bunch—or else very small potatoes in 
public esteem. Actors, writers and sportsmen totaled 
nearly half of the 40 listed dead of 1939. 

A few days before the close of 1939 “Science News 
Letter” published its annual review of noteworthy events 
of the year. The items numbered 315, only one of which 
was listed among the 300 in the newspaper above re- 
ferred to! Yet among the 315 were several relating to 
new cures of disease that bid fair to save more lives 
annually than all the wars on earth destroy. So if men 
are interested in continuing to live, it would seem that 
news items relating to curatives might arrest their atten- 
tion even in a general newspaper review. 

Apparently the “man bites a dog” theory of newspaper 
editing remains dominant even in an age that delights in 
calling itself scientific—but, for the most part, isn’t. 
True, there is a page or two of scientific news in the 
typical metropolitan newspaper, not daily, but in the 
Sunday issues; but it is very meager in its annual total 
of words compared with the vast outpouring on other 
subjects. 

Three generations ago Herbert Spencer, the civil engi- 
neer who became England’s leading philosopher of the 
Victorian era, said: “Men dress their children’s minds 
as they do their bodies, in the prevailing fashion.” This 
was his text for a preachment in behalf of schooling in 
scientific subjects. How little such preaching has yet 
accomplished may be well appraised by quantitative 
analyses of the subject matter of newspaper items. In 
spite of dabbles in physics and chemistry that our high 
schools provide, we still clothe our children’s minds with 
facts that are, for the most part, of little utility and 
uncoordinated by scientific principles. Among the most 
unfortunate results of the prevalent illiteracy as to 
science, are unnecessary human deaths by the millions. 
both retail and wholesale; by retail from disease and 
accident ; by wholesale from wars and famines. Politi- 
cians and would-be statesmen, the world over, are 
scarcely more literate in science than the people whom 
they lead. Their alleged solutions of social problems are 
usually as ineffectual as those of an Indian medicine-man 
who exorcises demons of disease with tomtoms and 
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NOTEWORTHY EVENTS OF 1939 


Why the Newspaper List Differs from My List 


By H. P. GILLETTE 


incantations. Politicians concoct or adopt theories from 
which they deduce courses of action. If the predicted 
results do not follow, they do not abandon or revise the 
theory, as a research scientist would, but they cling to it 
with a fervor almost religious ; damning their critics and 
blaming their failures upon the machinations of devils in 
human form. For them “the proof of the pudding” is not 
“in the eating,” but in the oratory that its aroma arouses. 

Not long ago I listened to a broadcast by one of the 
great political leaders of Europe. From start to end it 
was a shriek. Could this come from a sane man? Prob- 
ably it could, for in a similar vein I have heard political 
speeches by American politicians whose sanity never was 
questioned. Between ignorance aroused to desperation 
by failure and plain insanity there is a rather narrow 
“no man’s land”. I was listening to a former paper- 
hanger with a gift of emotional oratory, a man of great 
native ability but entirely unschooled and untrained in 
any of the sciences. His theory of government is the 
very antithesis of the “laissez faire” theory, for its slogan 
might well be “That government is best that governs 
most”. That theory, as Spencer long ago showed in his 
“Sociology”, has been tried again and again from the 
beginning of history, yet never with success. The trend 
of social evolution, in the long run, has been in exactly 
the other direction—away from dictatorial paternalism. 
And in proportion as men have become masters of their 
own destinies have general economic conditions im- 
proved. 

Economic progress in the three centuries since Galileo 
lived has so far outstripped progress through all the 
numberless prior centuries as to have amazed every 
scientific student of cause and effect in the realm of 
social economics. With Galileo science seems almost to 
have been born, and a century later its applications in 
the service of man began to yield a harvest that has been 
progressively more bountiful. What the pure scientist 
discovered the applied scientist—the inventor and the 
engineer—soon put to use. The result was that between 
the dawn and the eve of the nineteenth century, the 
average American wage, measured in goods and services, 
increased four fold! In America, mark you, the least 
and the best governed of all nations. Nor was our 
greater progress primarily due to natural resources. 
Russia had as great and as varied resources, a greater 
population and one probably as intelligent. But the Rus- 
sians were serfs then as they are still. Only the titles 
and the names of their masters have changed. 

In good times in America about 10 per cent of the 
gross income has gone to those who supplied the capital 
—the tools, machinery, structures, lands and goods. In 
a typical decade the increased productivity per capita 
was 10 per cent, and the workers of all grades got their 
share, or 90 per cent of that increase. So about every 
10 years all that Karl Marx and his socialistic followers 
were demanding, namely the profits of capital, were 
automatically secured by the workers, based on the 
standard of the preceding decade! 

Under free competition and spurred by the profit 
motive, Americans progressed from a nation of a com- 
paratively few horse and buggy owners to a nation of 
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For one short week, the Road Show has held the 
attention of the construction industry—with but 
Cc. : one purpose—to introduce the latest develop- 


es ments in machinery, equipment and supplies. 


Yet, but a fraction of the potential buyers of ~e 


this equipment had an opportunity to see it. 


For 52 weeks—365 days—morning, noon and y 
night, the POWERS' CATALOG places and 
keeps this same information where it is instantly 


available to every one Thiclactticte Melee 


chinery and equipment. 


As a primary source of buying information, the 
POWERS' CATALOG serves a definite need and x 


receives constant usage. Td 
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universal automobile owners; and while doing so, be- 
came the envy of the world. Then came one of those 
periodic hurricanes that wreck industrial enterprise. 
Whereupon a horde of unscientific office-seeking men 
let out a whoop of denunciation, mingled with ill-con- 
cealed joy. The political medicine men beat their tomtoms 
as of old, and ascribed the economic disease to capital- 
istic “damnfools” and demons. They saw no weight in 
the argument that a capitalist must be more than an 
ordinary fool, in fact must be completely insane to con- 
nive at the destruction of his: own business. A public 
untrained in weighing facts was easily aroused: by vocif- 
erous medicine-men who promised economic cures, if 
only the public would buy their rabbits’ feet, owls’ eyes 
and bats’ tongues. I am not speaking of America alone. 
The political medicine-man’s habitat is world wide. His 
clan 1s even more numerous in Japan than in America. 
Over there his panacea is conquest.of China. In Russia, 
it is world conquest. Here it is public control of private 
affairs, for we are not internationally bellicose. But 
everywhere the proposed solutions of economic problems 
are not based on scientific research but on outworn 
theories and futile hopes. This has been urged repeatedly 
during the last few years by many scientific writers. But 
their voices, as yet, are scarcely heard above the tumult ; 
and so long as the typical metropolitan daily sees no use 
in annually reviewing what science has accomplished, 
little hope need be entertained that governments will 
become scientific and therefore efficient in the near 


future. 
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WAGE RATES ON PENNSYLVANIA 
TURNPIKE WORK 


Minimum hourly rates for employees of the Contrac- 
tors working on the construction of the Pennsylvania 
Turnpike, established by the Turnpike Commission, 
range from 52%c for unskilled labor to $1.50 for struc- 
tural iron and steel workers. Higher wages may, of 
course, be paid by individual contractors in certain 
circumstances. 

Under the wage schedule, rates of pay have been fixed 
by the Commission for 59 occupations expected to be 
represented in construction of the road. 

Typical hourly wages paid are listed as follows: 
Blacksmith, $1.00; blacksmith helper, $.65; blaster, 
$1.00; blaster powderman, $.70; bricklayers, $1.25; 
carpenters, $1.00; master form-setters (road), $.82%; 
cement finishers (structures and pavement) $1.00; fine 
gradesmen, $.85; master mechanic, $1.40. Operator 
(bulldozer), $.90; operator (shovel), $1.40; operator 
(dredge), $1.40; operator (compressor plant), $.90 to 
$1.25 ; operator (concrete mixers), $.90 to $1.25; oper- 
ator (pumps), $.75; operator (grade rollers), $.90; 
operator (tractors), $.90; operator (trucks, $.65; oper- 
ator (tunnel mucking machine), $1.25; pipelayers, $.70; 
stone mason, $1.35; teamster, $.65; tunnel miners and 
drillers, $1.00; tunnel laborers, $.65 and welders, $1.30. 


— 


British Road Emulsions—The Road Emulsion and 
Cold Bituminous Roads Association, 11, Bow Church- 
yard, London, England, in 1933 published the first edi- 
tion of its “Modern Road Emulsion.” Rapid develop- 
ments in the field have necessitated the bringing out of a 
second edition. The practical aspects of the application 
of road emulsions and of the properties of emulsions re- 
quired to give the best finished road and road surface 
constitute the main portion of the book, but the necessary 
technical background is also given as regards the general 
properties of emulsions. The book contains 244 pages and 
sells for $2.50. 











$13,000,000 FOR NATIONAL FOREST 
HIGHWAYS AND TRAIL 


Apportionment of $13,000,000 for national forest 
highways and trails for the fiscal year ending July 1, 
1941 has been made. Of the $8,666,667 of highway 
funds will be expended upon Federal Aid, state and 
county highways which are a part of the approved 
forest highway systems of the states, the projects 
being selected cooperatively by the regional foresters 
of the U. S. Forest Service, the district engineers of 
the Public Roads Administration, and by state high- 
way commissions. 


The forest road development fund of $4,333,333 is 
apportioned to the states containing national forests 
in accordance with the maintenance needs of exist- 
ing trails, and requirements for additional trail con- 
struction. The funds are allotted to the individual 
national forests under the direction of the regional 
foresters to aid in administration, development and 
use of the forests for timber production, grazing, 
control of forest fires, recreation, watershed protec- 
tion and other values. 


The allotments are as follows: 
Forest Road 


Forest Development Fund 
Highway Fund For truck 
State (For highways ) trails and trails) 

Alabama . .$ 83,866 $ 26,725 
Alaska ... < taicsputcacnicticdatigs” | 98.139 
Arizona .. ‘cihh sie ahed eee 503,547 177,309 
Arkansas . Scie co 41,867 
California ..... 1,237,745 732,900 
Se 199,934 
Florida ..... si calbimecaiden ial a Se 18,695 
Georgia . ae ES ALG ot 65,345 29,441 
ESE AREAS Se 614,961 
Ng Cee ae ee Roatan s Sed 9,169 36,116 
eS oot 2 5 1,959 6,044 
Iowa ......... po ee ee Sees as * “See 
Kentucky ARLEN : on oe 16,796 39,916 
Ra Si iacsuteastmdesil nits 18,023 10,050 
Maine ...... Shadige aida aeeeae a 28,252 2,172 
PI consid Rtcacthidcvaioddaee 71,844 81,584 
Minnesota .. Rey Py 63,525 
EES eee 34,394 
ON, Se 64,031 49,961 
Montana . cecilia die dls 375,126 
ee 2 8,322 1,757 
a ae tigen 157,822 67,325 
New Hampshire —................. 146,736 24,010 
New Mexico ................. wuiiatel 355,284 165,757 
Nore Carcims ............ 46,475 58,064 
North Dakota ............... wre 32 31 
Poe So kisbaartn tien 1,815 1,277 
ES IR eke oe == 60,257 3,100 
Oregon ......... scllccevteptinliciaies aE 455,336 
Pennsylvania sig Noutoas veshod 7» 30,905 
Puerto Rico ..... Leeda iareaaeacley 1,881 3,370 
South Carolina .......... —— 39,834 
South Dakota ..... ccecscenceic, ) 11,267 
Ae ten 34,085 
Texas .... , Pee CS 28,089 
Utah ..... PE ee 129,236 
Vermont < scatosbDigsinibal te 22,680 
Virginia .. ee 75,989 
Washington 599,310 312,678 
West Virginia 85,009 52,712 
Wisconsin .. 45,319 48,547 
Wyoming . 384,535 128,425 
Grand Total . fea pi ebiaigtledan $8,666,667 $4,333.333 
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“IT SURE HELPS TO GET BARS 











Specify U-S-S for prompt delivery on concrete bars. 
Ample stocks on hand. 


keep a job up to schedule and get 
maximum production out of your 

men and equipment you've got to get 
your materials on time. That’s why it’s 
so important to have a sure, convenient 
source for concrete reinforcing bars. 
Specify U-S-S Concrete Reinforcing 
Bars. There’s a U-S-S distributor near 
you with ample stocks in standard sizes. 
And he’s ready to cut and bend bars to 
your specifications should you desire it. 
All U-S-S Concrete Reinforcing Bars 


are cleanly and accurately rolled. Bars 
rolled from new billet steel bear the 
mark of the Concrete Reinforcing Steel 
Institute. This mark enables you to tell 
at a glance that you are getting high- 
quality bars. 

Specify U-S-S for your next order of 
concrete bars. In this way you profit by 
our facilities for making a high-quality 
product and take advantage of the 
prompt service made possible by nation- 
wide location of ample stocks. 


CONCRETE REINFORCING BARS 


Manufactured by 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Export Company, New York 


(oe leD STAKES Si EEL 


Buy bars that bear this mark— 
the symbol of the Concrete Re- 
inforcing Institute. It assures 
you top quality bars — rolled 
from new billet steel. 
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SELLING THE HIGHWAYS 
TO THE PUBLIC 


How the West Virginia State Roads Commission 


Handles lts Public Relations Program 


construct the present magnificent highway trans- 

port system in this country was merely a prelude 
to a future program of gigantic proportions has brought 
more prominently into the lexicon of road administrators 
the term public relations. Learned and erudite discussions 
have been heard with increasing frequency concerning 
this somewhat neglected phase of highway administra- 
tion. Let us for the moment merely define public relations 
as the science of attitude control and see how it has 
worked in the State of West Virginia. 

In January, 1937, a mimeographed bulletin was pre- 
pared by the State Road Commission to furnish back- 
ground information about the construction and mainte- 
nance program for use principally by newspaper editors. 
Upon the successes and failures of this and succeeding 
bulletins and the lessons learned therefrom has been 
built the public relations program. 

Perhaps it would have been better to have worked out 
a long-range program of public relatfons before embark- 
ing upon any activity, but West Virginia faced an imme- 
diate situation requiring immediate action. The state road 
commissioner, Burr H. Simpson, decided to take the 
public into his confidence and rather than wait for the 
people of West Virginia to come to him, to go to them. 

The situation in 1936 and 1937 had its inception in 
conditions created by reduced depression-year revenues 
and assumption by the state of administration over 
29,000 miles of secondary roads when counties, hitherto 
responsible for such roads, found themselves unable to 
continue because of a tax limitation amendment to the 
state constitution adopted in 1932. Saddled with a mile- 
age nine times greater than it had been geared to admin- 
ister, and faced with inadequate revenues for the pur- 
pose, the State Road Commission struggled to keep its 
hooks in balance on one hand and to maintain a con- 
struction and maintenance program satisfying to the 
public on the other. By 1937, with the added misfortune 
of unexpectedly heavy maintenance and reconstruction 
expenditures necessitated by ravages of the severe winter 
in 1935-36, the State Road Commission found that wider 
public understanding of conditions and problems was a 
requisite to progress. 

It is not assumed that West Virginia’s problems of 
finance or winter damage were peculiarly its own. No 
doubt every state has had its share of such difficulties. 
This is merely a review of how a public relations pro- 
gram was called upon to help in the situation. 


( ROWING realization that the thirty year effort to 


Correspondence in Public Relations Program 


Prior to issuance of the bulletin, two steps had been 
taken to reach the motorists and other taxpayers of the 


By PAUL D. OLEJAR 
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state. The first was through correspondence. Letter- 
writing may not be regarded by some as having a 
place in a public relations program. Nothing could be 
farther from the truth, as any harrassed administrator 
confronted by written evidence of his own mistakes in 
dealing with the public can testify. 

Conscious efforts to utilize correspondence began 
simply enough in 1935 when Mr. Simpson took office 
and found a pile of unanswered letters in his desk. Act- 
ing upon the assumption, which is not far-fetched, that a 
person writing to the state road commissioner has good 
reasons, at least in his own mind, to do so, he took steps 
to assure prompt reply of all mail. Further, he sought to 
answer as definitely as possible questions propounded by 
the letter-writers. The result was interesting. Those who 
had come to expect mere acknowledgment or a set of 
glowing promises which when analyzed in the cold light 
of critical analysis reveal nothing, sometimes expressed 
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1. 2. 


CORK RUBBER JOINT. Cork Expan- 
sion Joint is a highly resilient, non- 
extruding preformed joint filler con- 
sisting of particles of new live cork 
which are bound together with rub- 
ber. Approved by Bureau of Pub- 

lic Roads and specified by many 
State Highway Departments. 


PLAIN CORK RESIN BOUND 
JOINT. Like cork rubber, it 
has a high degree of resiliency 
and meets identical physical 
tests and specifications with 
the exception that the binder 
for the cork particles is of 
synthetic resin rather than 
rubber, 


FIBRE JOINT FILLER. Its 
uniform impregnation 
with a non-sticky water- 
proofing material pre- 
vents adhesion of the 
fibre structure upon 
compression: also has 

@ greater degree of 
recovery over stand- 

ard types of fibre 
joint. 

SELF COND!. 
TIONING JOINT. 

A  pre-molded 

asphalt core with 

heavy fibre sides 
permitting com- 
pression and con- 


A substantial fill- 
er easy to handle. 


REASONS WHY SERVICISED SELF 
ADJUSTING JOINT SHOULD BE USED... 


1. The asphalt ribs on the Self-Adjusting joint contact when the water 
seal is most important, nor can this compound ooze from the crevice. 
2. The asphalt rib enables the product to fill the opening 100% at 
all times. 

3. Compression intensifies resistance to inflow of moisture. 

4. Recovery is aided by mechanical means ever-present and ever- 
functioning. 

5. Uniform impregnation of the. fiber with a non-sticky waterproofing 
material prevents adhesion of the fiber structure upon compacting. 


6. Much less breakage due to handling because of reinforcement of 
asphalt ribs. 


3. 4. 


SERVICISED Asphalt Plant is the finest 
light-weight bridge wearing surface on the 
market today. It can be economically laid 

under any climatic condition over sub- 
floors of wood, steel or concrete. It ab- 
sorbs shock and _ vibration, reduces 
noise, and is resilient at all tempera- 
tures. It is completely weatherproof 
and remains smooth without wearing 
ho away under the heaviest traffic condi- 
tions found in such metropolitan cen- 
ters as New York and Chicago. 
Standard Asphalt Plank is a product 
of many additional uses such as wa- 
terproofing protection course for 
underpasses and tunnels, wearing 
surface for roof decks, and in- 
dustrial flooring. 


Rock Surfaced Plank formed by 
imbedding particles of granite 
into Standard Plank under 
great pressure so that the 
planking material complete- 
ly surrounds and locks the 
granite into the surface. 
This is primarily a bridge 
wearing surface with a 
high safety factor. 


| 


trol of oozing.  .NHATTAN BRIDGE, NEW YORK CITY—I25,000 square feet of SERVICISED I" Rock Surface 


Plank Installed 1939. Another recent major installation—Michigan Avenue Bridge, Chicago. 











SERVICISED PRODUCTS CORPORATION 


6051 West 65th Street Chicago, Illinois 
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gratitude for the data, but more often took exception 
and intimated that the facts were misrepresented or 
grossly exaggerated because they were not what they 
wanted to read. But the facts, backed by official records, 
stood up against assault and gradually public response 
grew. Incidentally, the commissioner’s mail has grown 
from a dribble of a dozen letters daily to an average of 
more than 200 a day. 


Discussions with Road Delegations 


The second step in public relations was the initiation 
of a straightforward discussion of road finances, alloca- 
tions, obligations, and revenues with road delegations. 
Previously, West Virginia had operated under a three- 
man road commission, with consequent ease in shifting 
responsibility. Under the system of one commissioner, 
responsibility could not be dodged, and as a matter of 
practice, it was met more than halfway. 

With the aid of a reorganized accounting system which 
provided day by day information concerning every phase 
of finances, the State Road Commission made a mini- 
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mum of promises and a maximum of presentation of the 
facts, unadorned and sometimes unpalatable, but accu- 
rate and clear, on the theory that while it may be expedi- 
ent at times to use guile and mollifying tactics; it is 
infinitely more honest to use facts. 

Delegations calling upon a road official in behalf of a 
road have a queer habit of wanting that road, regardless 
of any other considerations. That is human nature. Sus- 
picious mutterings of stalling tactics and other uncom- 
plimentary remarks were heard occasionally when it was 
necessary to place a project on the waiting list; but the 
system appeared justified when one newspaper editor, a 
power in his community and a vociferous advocate of a 
pet road construction project, admitted after hearing of 
his delegation that despite the fact that the road was not 
promised for the current year, he was infinitely better 
satisfied because he had been told why and shown how 
the work could not be done immediately. 

These two phases of public relations, while pointed 
and demonstratedly effective, have one serious fault. 
They reach too small a segment of the population and 
filtration to the inarticulate but potent masses is an ex- 
ceedingly slow process. True, the State Road Commis- 
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sion promptly responded with announcements of news 
value when reporters called, and on occasion even ini- 
tiated news stories, but editorial comment and news 
articles reflected the public’s lack of full knowledge of 
conditions. 


The Educational Bulletin 


As an experimental measure, the bulletin was prepared 
and expectantly sent on its way as a messénger of educa- 
tion. It would be nice, of course, to report howling suc- 
cess attending this venture, but the sad fact is that the 
bulletin scarcely caused a ripple. The first articles dealt 
strictly with subjects which experience had shown were 
greatly misconstrued: subjects such as the meaning of 
15-H loading specifications for bridges; the economic 
and scenic benefits of roadside development ; the innova- 
tions for snow and ice control and reasons therefore; 
the demonstrated needs for modernization of principal 
highway arteries. However, the second bulletin struck a 
response sufficiently strong to justify continuation, and 
bulletins have been distributed monthly ever since. 
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Today the audience of “West Virginia Highways,” as 
the bulletin is called, can be estimated at roughly 300,000 
persons a month. Not that it has a circulation of such 
proportions, but rather that it has gradually won recog- 
nition as an authoritative source of information about 
state road activities, policies and problems. Many articles 
are reprinted, or the gist of the articles is given wide cir- 
culation through newspapers, various organizations, 
magazines, and over the radio. 

The original intent of providing detailed and explana- 
tory material concerning all phases of highway work has 
been retained although changes have been made in 
format and content. 

Graphs and charts are used freely, not because they 
will be reproduced, but because they help the reader, 
who usually is a key man in his community, obtain a 
better insight into the matter under discussion. A steady 
stream of information about highway trends, road inven- 
tory, traffic concentration, life expectancy of surfaces 
and similar subjects is presented. A long-range view of 
road problems is encouraged thereby. Most of this mate- 
rial is based upon survey made by the Highway Planning 
Division, and made available through cooperation of the 
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Covers of Road Maps Sent Out by the State Road Commission. Over 55,000 Copies of These Maps Are Distributed, Going 
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[fontinental Red Seal Power is the Best Insurance 


for Maintaining Planned Construction Schedules 


Continental 
Red Seal Engines 
are the preference 
for Road Building 

Equipment 


This bituminous spreader for hot or cold materials in widths 
up to 24 feet and from }% to 3 gal. per sq. yard utilizes 


Continental Red Seal Power. 


Equipment by Municipal 


Supply Company, South Bend, Ind. 


TTT eee Tg Tee 
MUSKEGON, MICHIGAN 





THE “HOME” OF 


amb 
HOTEL 


FORT HAYES 


@ A better place to stay in Ohio's Capital — better 
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* Controllable discharge, Blaw-Knox CONCRETE BUCKETS are 
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Send for a copy of the catalog on Blaw-Knox Concrete 
Buckets, No. 1586. 
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Public Roads Administration. Some of it is not seen in 
print because it is too long and involved for newspaper 
reproduction. Nevertheless, its force has been noted and 
its effect has been felt. 


Factual Presentation Pays Dividends 


Nor does the bulletin shy away from those touchy 
problems which an administrator may sometimes feel 
are better avoided. Experience has shown that factual 
presentation, while sometimes causing criticism, in the 
long run pays dividends. West Virginians are individ- 
ualistic in their thinking, but they also are fair-minded 
and eager to understand. Any question of general interest 
concerning the road program is answered in a depart- 
ment called “A Talk with your road commissioner.” 

A civic state-wide attitude with regard to roads is en- 
couraged, the principal medium being a department en- 
titled ““What would you do?” 

The bulletin is by no means a publicity release. If 
events justify a news release, they are handled through 
other channels. It pretends to nothing more than that of 
an authoritative medium for discussion and interpreta- 
tion of perplexing problems and making available to the 
public information of vital importance. That articles are 
reprinted or distributed in other ways is gratifying but 
not the justification for them. 

Material for the bulletin is assembled by a trained 
newspaperman with the cooperation of various depart- 
mental chiefs and passed upon by the commissioner, 
along with such topics as he cares to discuss. 

The theory that the people will find their own way if 
they know the facts is carried out in other phases of the 
public relations program, Special pamphlets have at times 
been prepared and distributed as compendiums of infor- 
mation easily available to the public. Among these is a 
digest of all road laws, another of motor vehicle laws and 
regulations, another of outdoor advertising regulations. 
At present consideration is being given to ways and 
means of making the annual report, at present a bulky 
and expensive volume, reach more people by means of a 
stream-lined abstract written in popular and dramatic 
form. 


The Road Map 


Along with the public relations as characterized by 
dissemination of information is the matter of services, 
those additional courtesies benefitting the average per- 
son without directly rebounding to the benefit of the 
State Road Commission. These include the publication 
and distribution of a booklet listing and describing all 
scenic and historic highway markers in the state, and the 
publication of a monthly illustrated road map. 

With a monthly circulation of 55,000 copies reaching 
every state in the Union, the road map is a popular and 
important factor in providing day-by-day information 
concerning the character and condition of routes, con- 
structions, snow and ice conditions and similar factors. 
The lithographed illustrations, presented in four colors 
for the last two years, serve as a medium for advertising 
the industries, agriculture, natural resources and recrea- 
tional opportunities found in West Virginia. Issued by a 
Department of Information in the Maintenance Division, 
the map is an important factor in public relations. The 
department also handles individual requests for informa- 
tion by letter or telephone and maintains a 24-hour serv- 
ice in times of emergency or hazardous travel conditions. 

Literal interpretation of the title Department of In- 
formation brings, along with questions concerning vaca- 
tions and routes to distant points, such queer queries as 
how to bake a cake, obtain a divorce, or find a job. The 











prize questioner, however, is the one who calls on Mon- 
day to know whether or not the road he wants to travel 
the following weekend will be icy, if in winter or foggy, 
if in summer. Nevertheless, courteous service is given 
at all times. 

The final point in West Virginia’s public relations pro 
gram concerns personal contact and public addresses. It 
is easy to get in wrong by careless talk. To avoid this as 
much as possible, addresses usually are*prepared well in 
advance, as are radio interviews, to afford time for anal- 
ysis after the heat of composition has cooled. 

Public relations of the State Road Commission of 
West Virginia then, comes under these headings: 

1. Correspondence. Prompt and definite reply. 

2. Delegations. Factual and frank presentation. 

3. West Virginia Highways. A monthly interpretative 
and explanatory bulletin. 

4. Publications. Special pamphlets and reports for 
public use. 

5. News releases. 

6. Road information and an illustrated monthly map. 

7. Encouragement of tourist travel and recreation in 
West Virginia. 

8. Public addresses and radio interviews. 

Through them all runs the backbone of factual infor- 
mation. It is the belief of those in charge that only such 
a course is honest, and only such a course is produc- 
tive of intelligent public relations efforts. “Puffs” and 
“blurbs” are quickly detected by even the unitiated these 
days. They are not necessary in a state road program. 

Public relations has been likened to the sales agency 
for a large manufacturing enterprise. So far so good. But 
a real program likewise considers the public as stock- 
holders who want, and have every right to, detailed 
information about processes, problems, policies and 
finances, provided frequently, accurately and truthfully. 


That is the objective of the West Virginia program. 
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ILLINOIS ROAD BUILDERS ELECT OFFICERS 


At the third annual meeting of the Illinois Road 
Builders Association on Jan. 31 the following officers 
were elected : 

Herbert R. Anderson of Chicago (Robert R. Ander- 
son Co.) was re-elected to his third term as president. 
New men will fill the other three offices: Vice-president, 
Peter J. Trompeter (Trompeter Construction Co.), Peru, 
Ill.; secretary, Donald O. White (White Consolidated, 
Inc.), Chicago, Ill.; treasurer, Henry Fowler (John A. 
McGarry & Co.), Chicago. 

New directors are: James F. Gallagher (Gallagher 
Asphalt Co.), Thornton, Ill.; and Joseph A. Gund 
(Gund-Graham Co.), Freeport, Ill. 

Re-elected directors are: William A. Hasse (Inde- 
pendent Paving Co.), Calumet City, Ill.; A. B. Mec- 
Donald, Waukegan, Ill.; M. F. O’Connor (O’Connor 
Construction Co.), Springfield, Ill.; and George Welch, 
Dundee, III. 

Taylor -G. Soper of Chicago was reelected executive 
secretary. 

v 

Highways in Australia—In all Australia, nearly as 
large as the United States, there is a total of 485,000 
miles of highways, divided among the States as follows: 
New South Wales, 128,475 miles; Victoria, 104,004 
miles; Queensland, 120, 746 miles; South Australia, 
52,629 miles; West Australia, 66,773 miles and Tas- 
mania, 12,673. 
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“HOW DO I MAKE MONEY ON 
THESE SMALL JOBS? 


Why l na v ¢ t I 
BLAW-KNOX STEEL FORMS 


NATURALLY MY COSTS 
ARE LOW.” 


GET A COPY OF BLAW-KNOX 
CATALOG NO. 1527 
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Hot Springs invites you, to the most wonderful 
days of rest, relaxation and recreation you have 
ever had! Two beautiful lakes - Catherine and 
Hamilton! All outdoor sports are year ‘round fea- 
tures! Racing at Oaklawn from February 26 to 
March 30! Picnics and chicken fries are frequent 
gala events at the Lodge on Lake Hamilton! Stop 
at the stately Eastman Hotel, where delightful 
rooms and suites are available at rates from! 2.00 
daily. Located in its own private park, like some 
beautiful country estate. For health and pep: 
government "Sp at a. in the hotel. 


EAS) TMAN 
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JAEG 
All These Prapine Features 


JAEGER "PRIMING JET'—Up to 5 times faster priming 
and re-priming—often means difference between profit and 
loss on job. No adjustments—no need to "gun" engine. 
POSITIVE RECIRCULATION CUT-OFF — It's controlled 
by flow, not pressure. 
“FULL-RANGE"” IMPELLER gives high efficiency under 
all conditions (built of steel in 4" to 8" sizes). 
ACCESSIBLE SEAL — always outlasts the impeller. 
PATENTED SELF-CLEANING SHELL—scours while pump- 
ing, won't clog, easily accessible. 
DEPENDABLE, LONGER LIFE CONSTRUCTION — thou- 
sands of EXTRA hours of service. 
EVERY PUMP INDIVIDUALLY TESTED for capacity and 
pressure before it leaves our factory. 


Send for New Catalog and Prices 
THE JAEGER MACHINE CO. 
hunt Avenue Columbus, Ohio 











WITH 


HYDRAULIC CONTROL 


This and Other Modern Equipment Can Be Easily 
Adapted to Your Present Bituminous Paving Plant. 


FOR PARTICULARS WRITE TO | 
HETHERINGTON & BERNER INC. 


KENTUCKY AVENUE . 
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LOCAL IMPROVEMENT ASSESSMENTS 
IN NEW YORK CITY 


The Board of Estimates of New York City, after 
extensive studies, has approved a set of rules for assess- 
ments for local improvement which it is believed will 
considerably reduce the assessment of the individual 
property owner and should practically eliminate the need 
for the reapportionment of assessments after confirma- 
tion. The important changes in the Board of Estimate 
Rules follow : 





1. The cost of grading and paving streets and of street opening 
proceedings shall be apportioned on the following basis: 

(a) Widths up to and including 60 ft.: Entire cost upon the 
local area. 

(b) Widths over 60 ft., up to and including 100 ft.; Local area 
shall pay such proportion of the entire cost as 60 ft. bears to the 
total street width and the remaining cost shall be paid by he 
Borough. 

(c) Widths over 100 ft.: The local area shall pay such propor- 
tion of the entire cost as 60 ft. bears to the total street width. 
The Borough shall pay such proporion of the entire cost as 40 ft. 
bears to the total street width, and the remaining cost shall be 
paid by the City. 

2. The local share of the cost of paving the roadway of a street 
shall not exceed the cost of paving the roadway width of a street 
60 ft. wide, as established by the general rules adopted by the 
Board; and the borough share of the cost of paving the roadway 
of a street shall not exceed the cost of paving a strip having a 
width equal to the difference between the roadway width of a 
street 100 ft. wide and the roadway width of a street 60 ft. wide, 
as established by the general rules adopted by the Board. 


3. In all cases where the widening of an existing street is in- 
volved, due credit shall be given in apportioning the cost to the 
apportionment made when the existing street was graded and 
paved. 

4. In the case of streets, when special park treatments and other 
special work, not otherwise provided for, shall be done in con- 
nection with an assessable grading or paving improvement, the 
cost of such special park treatment and other special work shall 
be assessed against the City at large. 


5. The entire cost of grading and development of public parks 
and public beaches shall be assessed on the City at large. 

6. The cost of constructing street grade separations shall be 
borne in equal shares by the borough in which the improvement is 
located and the city. 

7. The cost of constructing elevated highways shall be borne 
by the City at large. 

8. The cost of constructing sewers, other than intercepting 
sewers and reconstruction of sewers, shall be assessed as follows: 

(a) Sanitary sewers and appurtenances: 100 per cent on the 
drainage area. 

(b) Storm water sewers and appurtenances: One-third the 
cost shall be placed on the City and the remainder of the cost shall 
be placed on the drainage area. 

(c) Combined sewers and appurtenances: One-third the cost 
shall be placed on the City and the remainder of the cost shall be 
placed on the drainage area. 

(d) Storm water relief sewers: One-third of the cost shall be 
placed on the drainage area, one-third of the cost shall be placed 
on the borough or boroughs in which the improvement is located, 
and one-third of the cost shall be placed on the City. 


9. Where sewers are reconstructed of increased capacity, the 
City shall bear an amount equivalent to the charge for the original 
cost of construction, if such cost was locally assessed or if the 
original sewer was built by private contract, under City super- 
vision, in conformity with a legal drainage plan previously or 
subsequently approved by the Board of Estimate. The remainder 
of the cost shall be apportioned in accordance with Rule 9. Where 
sewers are reconstructed of equal capacity. the entire cost shall 
be borne by the City if the original cost of construction was locally 
assessed or if the original sewer was built by private contract, 
under City supervision, in conformitv with a legal drainage plan 
previously or subsequently approved by the Board of Estimate. 


10. The cost of pavement restoration in connection with sewer 
construction or reconstruction shall he a City charge in case the 
pavement to be restored is a nermanent or preliminary pavement 
in conformity with the provisions of the Administrative Code. 
Section 300C-2.0. 


11. The cost of constructing sewage treatment and sewage dis- 
posal works, as well as the cost of constructing intercepting sewers 
connecting with such plants, shall be borne 100 per cent by the 
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City. Where a sewer serves the double purpose of an intercepting 
sewer and of a collecting sewer the cost shall be apportioned in 
proportion to the services rendered in each capacity. 


12. Resolutions authorizing the institution of street opening 
proceedings shall provide for apportioning the cost of acquiring 
buildings, improvements and damages to same as follows: Upon 
the City of New York, one-third thereof less the share of the 
value of the buildings taken which the court may place upon the 
City of New York; upon the borough one-third thereof; and on 
the local area the remaining one-third. 


13. No petition or request for the reapportionment of the cost 
of any improvement will be considered by the Board of Estimate 
unless the petition or request has been received by the Board of 
Estimate not later than one year after the confirmation of thc 
assessment. 

vW 


TESTS OF WINTER DRIVING HAZARDS 


Tests were started Feb. 12 on the frozen surface of 
Lake Cadillac in Michigan to determine the performance 
of motor vehicles on glare ice. These tests are part of a 
series of approximately 4,000 individual tests which have 
been designed by the special research committee on win- 
ter driving hazards of the National Safety Council. The 
tests will provide scientific information to assist Ameri- 
can motorists in preventing accidents during winter 
months. 


A year ago the Council’s winter hazards committee 
was organized. Preliminary tests in Minneapolis last 
winter showed the need for more information to 
strengthen the assault on Old Man Winter and provide 
positive answers to such questions as: 


How much longer does it take to stop a car on icy 
roads than on dry pavement? 


How much do chains increase safety on ice? 

How much do abrasives help prevent skidding ? 

Is a tire with good tread better than a smooth tire on 
ice? 

What effect do tire pressure and vehicle loads have on 
traction ? 


What part do improper braking and acceleration play 
in skidding? 

The tests will be built around the three maneuvers 
of an automobile that are the principal causes of skid- 
ding—stopping, starting and turning. 

Performance of the vehicles will be compared on hard 
glare ice, soft or wet ice and packed snow. Sand and 
cinders—each in two sizes—will be tested. These abra- 
sives also will be compared in the untreated condition, 
and then treated with sodium chloride and calcium 
chloride. 


Smooth tires will be compared with six new treads of 
different design. Tests will be made with normal and 
two-thirds normal air pressure and with light and heavy 
vehicle loads. Tire chains of various designs, tight-fitting 
and loose, new and worn, will be tried on rear wheels 
only and on all four wheels. 


Methods of turning, braking and accelerating will be 
investigated to find out what the average driver does 
wrong. The best way to pull out of a skid also will be 
sought. 


The tests are being conducted by the National Safety 
Council committee, headed by Ralph A. Moyer, Profes- 
sor on Engineering at Iowa State College. Cooperating 
actively are Michigan State Highway Commissioner 
Murray D. Van Wagoner, Iowa State College, the Safe 
Winter Driving League, the Calcium Chloride Associa- 
tion, the International Salt Co., and city officials of 
Cadillac. 
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LOADS wii Retum Quickly 
ith 84. TRAILER 


® Rogers swinging side brackets permit 
you to haul the occasional extra wide load 
on a trailer that normally complies with 
legal limits as to width. Trailers with 
capacities as large as 60 tons are avail- 


able so equipped. 
' ROGERS BROTHERS CORPORATION 
110 ORCHARD ST. 
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— vent 


Stee 
Lezrizg.. 


« ALBION, PA. 


_ROGERS 3 
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“CONTRACTION 
JOINTS INROADS" 


They have behaved well— 
especially the ribbon type, 
which has now replaced 
most all others. They are 
neat, tight fitting and usu- 
ally last as long as the road 
without maintenance. 


FLEXIBLE ROAD JOINT 
MACHINE COMPANY 




















Save Time and Money - 
— at Hotel LAFAYETTE 


—Because it is right in the heart 
of Buffalo's Business, Theater, and 
Shopping district. Every conve- 
nience for the traveler. 


RATES 
ED | 5.4%5.0.00sehhakwekan $2.50 up 
DE 04% uch aashaeie on $4.00 up 
Special rates for 4 or more. 
Write for Folder E 
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BUFFALO, NY 
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MONEY! 

















SEE Etnyre’s new “FOTO-FACTS” pictoria) 
catalog and you'll INSIST UPON the world’s 
largest selling distributors of tar, road-oil, 
asphalt and emulsion . . . DEMAND exclu- 
sive, patented features available only on the 
“Black Topper’ —PROFIT from uniform 
“no-drip” application of efficiently heated, 
evenly circulated material. Call your dealer 
or write us today! E. D. Etnyre & Ceo., 
Oregon, Illinois. 


Actual tests shew less 
than 2% variation be- 
tween deliveries of any 
given Etnyre “Uni-Flo”’ 
Triple-Lap Nozzles! 


ETNYRE 


Sp)oe y bie j + "B)'D P 
BLACK "TO PIDEF 





STREET REPAIR TRUCKS 


Portable Asphalt Plants—Dryers 
Pug Mixers—Asphalt Kettles 
Weed Burners—tTorches 


Write for Catalog 








Euhart White Mig. Co indiana 
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SAFETY IN HIGH SPEED 


AST month at Iowa State College a meeting was 

held, which the writer believes was probably the 
most important meeting he ever attended. While attend- 
ing as an uninvited guest, he was, apparently, welcome. 
The small group of professors and highway engineers in 
attendance discussed highway economics. The meeting 
was really a class in which the students were practicing 
engineers and the professors were the teachers. Lectures 
on such subjects as “Apportionment of Highway Costs 
Among Beneficiaries,” “Techniques of Forecasting,” 
“Programming Highway Expenditures,” ‘Economic 
Features of Highway Design,” “Policies of Financing 
Highways,” “Highway Cost Analysis,” “Theories of 
Taxation and Their Application to Highways,” “Eco- 
nomic Selection of Projects and Self Liquidating Facili- 
ties,”’ etc., were delivered by professors and others. 

One of the lectures by Prof. R. A. Moyer on “Rela- 
tion of Speed and Safety to Transportation Cost,” con- 
tained data that proved what the writer has always 
sensed but could not prove. Quoting from his report we 
learn: 

“Reports from four states in 1938 showed that in 9 
per cent of fatal accidents cars were exceeding 60 m.p.h. 
speed, 9 per cent between 50 and 60 m.p.h., 20 per cent 
between 40 and 50 m.p.h., 26 per cent between 30 and 
40 m.p.h., 19 per cent between 20 and 30 m.p.h. and 17 
per cent for speeds less than 20 m.p.h. Whereas speed 
studies on rural concrete paving in Iowa have shown 
that approximately 10 per cent of vehicles exceed 60 
m.p.h. speed, 27 per cent are operated between 50 and 
60 m.p.h., 40 per cent between 40 and 50 m.p.h., 20 per 
cent between 30 and 40 m.p.h., 2 to 3 per cent between 
20 and 30 m.p.h., and less than one per cent at speeds 
below 20 m.p.h. These speeds are on open level road. If 
studies on curves, steep grades, and during traffic con- 
gestion were included, lower speeds than those given 
above would be obtained. Also the speeds reported for 
cars involved in accidents may be lower than the actual 
speeds. Nevertheless, the above accident data give little 
to support the statement that accident rates are higher 
at higher speeds. In fact, the evidence here points the 
other way.” 

It is enlightening to study these figures. We see that 
10 per cent of the vehicles—those traveling over 60 m.p.h. 

-were involved in only 9 per cent of the accidents, 
where as One per cent of the vehicles—those traveling 
less than 20 m.p.h.—were involved in 17 per cent of the 
fatal accidents. In other words, ten times as many cars 
traveling at high speeds were involved in only half as 
many accidents as those traveling at low speeds. Inter- 
esting. 


PAN-AMERICAN SCHOLARSHIPS 


NVALUABLE toward the promotion of good will 

and friendly relations between the peoples of the 
various countries of the Americas is the work, contacts, 
and intercommunication of the highway engineers and 
good roads promoters of the several nations. Nothing 
bonds widely separated areas together closer than do 
roads. Recognizing this fact, highway engineers of the 
22 Pan-American countries have approved a plan for 
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financing the Inter-American Highway. The Pan-Ameri- 
can Division of the American Road Builders’ Associa- 
tion, also recognizing the value of inter-exchange of 
engineers, students, and professors instituted a scholar- 
ship plan to help finance and regulate this exchange. 

In the last few years many manufacturers of road- 
building materials and equipment, several governments, 
and some highway administrations have cooperated in 
a scholarship plan, as well as the scholars themselves, 
which would not have been possible if the plan had to 
be financed by the Pan-American Division alone. So far, 
fifteen men from the United States, Mexico, Cuba, and 
Colombia have completed their studies with the coopera- 
tion of the U. S. Bureau of Public Roads, the Mexican 
Highway Direction, the State Highway Commissions 
of Missouri and Georgia, the Allis-Chalmers Manufac- 
turing Company, the Austin-Western Road Machinery 
Company, the Buffalo-Springfield Roller Company, the 
Caterpillar Tractor Company, the Cleveland Tractor 
Company, the Harnischfeger Corporation, the National 
Traffic Guard Rail Company, the Portland Cement Asso- 
ciation, the White Truck Company, etc. 

A new program of inter-exchange is now under way 
with two scholarships already pledged and the funds 
advanced, for the current year, viz., The Howard Hall 
Scholarship, and The Roads and Streets Scholarship. 
Rules governing the award of these scholarships are 
now being formulated by the scholarship committee of 
the Pan-American Division of the A.R.B.A. 

It is not expected that the men selected for study in 
the United States will come up for a free holiday, neither 
is it expected that they will return as virtual sales repre- 
sentatives for the American manufacturers in whose 
plants they may be fortunate enough to spend a little 
time. Rules will be established looking toward broader 
aspects, as good will and social progress. 

ROADs AND STREETs is honored in having its applica- 
tion for the establishment of a scholarship accepted by 
the committee. 

ad 


GET A NEW SLANT 


ERE you at the Road Show held in Chicago the 
end of January? If so, then you saw the equip- 
ment advertised in Roaps AND STREETS. The writer 
urges you to read the advertisements as well as the text 
matter of your magazine. Why? Because you will often 
find therein that new idea for which you were looking. 
While many advertisements are prepared in display style 
they as well as the rest often carry a thought from an 
angle of approach which you never considered before. 
You might accuse the writer of making this sugges- 
tion merely as an argument to increase advertisement 
reading because of selfish interest. It would be difficult 
for the writer to refute the criticism in a few words 
because the criticism would be a natural one. However, 
suffice it to say, that the men who prepare the advertis- 
ing copy work closely with the materials and equipment. 
They endeavor to honestly explain their products. Peru- 
asl of those pages will, I venture to say, show prod- 
ucts about which you have scant knowledge. The adver- 
tiser is always glad to go into further detail if you 
merely drop him a line. Read the advertising pages as 
well as the editorial and text pages. 
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GROUND COVERS IN 
HIGHWAY AREAS 


The report of the Committee on 
Plant Ecology, “The Selection and 
Use of Ground Covers in Highway 
Areas,” presented by George B. Gor- 
don of the Public Roads Administra- 
tion, at the 19th annual meeting of 
the Highway Research Board, an- 
alyzed the factors which may lead to 
successful establishment of ground 
covers. The following basic points 
emphasized in the report are taken 
irom the convention issue on High- 
way Abstracts: 

1. The establishment of native 
ground covers on cut and fill slopes 
and highway gutter areas is the most 
effective method of preventing soil 
erosion on highway lands. 

2. Before relocation and construc- 
tion new highways should be inspect- 
ed by competent landscape engineers 
to provide for conservation of top- 
soil and of the most desirable existing 
trees and other vegetation. 

3. Successful control of erosion on 
highway areas by means of ground 
covers is largely dependent upon a 
properly rounded cross section which 
can most economically be provided as 
a part of the original construction 
contracts. 

4. Selection of the proper ground 
cover or combination of native or 
naturalized ground covers for a given 
highway area can be determined by 
technical analysis of each seeding or 
planting site. Existing native growth 
is the most reliable indicator of the 
plant or plants to be selected. 

5. Planting operations to be suc- 
cessful must be performed by crews 
which include at least a cadre of ex- 
perienced labor. Good technical di- 
rection and inspection plus skilled 
labor in planting operations must be 
supplemented by mulching where 
necessary and by proper maintenance 
after seeding or planting. 

6. If planted ground covers are 
properly mulched and pruned at the 
time of planting, watering and other 
maintenance should not be necessary 
after about the second growing sea- 
son following planting. 

7. Intersection triangles and me- 
dian strips in divided highways should 
be, as far as possible, merged by 
means of seeded or planted vegeta- 
tion into the terrain which adjoins 
the highway. This objective implies 
the use of native or well naturalized 
plants and usually bars use of garden 
types of plant materials on open 
country roadsides. 

8. High growing shrubs or ever- 
green trees are rarely suitable for in- 
tersection or median strip planting. 
Ground covers or grasses which will 
not exceed a height at maturity of 





The picture was taken during one of the daily broadcasts sponsored by ROADS AND 
STREETS and Powers’ Roap AND STREET CATALOGUE, and originating in the booth of 
these publications, H-5, at the Road Show. The “mike masters” in the picture are, 
from left to right: E. S. Gillette, Publisher of Roaps AND STREETS and Powers’ 
Roap AND STREET CATALOGUE; Major V. J. Brown, Publishing Director and Field 
Editor of Roaps aNnp Streets; Frank O. Wyse, Publicity Director, Bucyrus-Erie 
Co., South Milwaukee, Wis.; Glen Taylor, WIND radio announcer; W. H. Spindler, 
Publicity Manager, Armco Drainage Products Association, and at the mike, Dave 
Buttles, Sales Manager, Cummins Engine Co., Columbus, Ind. 


about 3 ft. are indicated in the in- 
terest of traffic safety and economical 
maintenance. 

9. As a rule, the best ground cover 
for intersection triangles and median 
dividing lanes is a low growing vine 
such as Hall’s honeysuckle, peri- 


winkle, or wichuriana rose. Such a 
ground cover once established re- 
quires little or no maintenance. 
Where grasses are used on intersec- 
tion areas, a meadow type of sod 
rather than lawn sod should be estab- 
lished. 
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Slackline Cableway at Work in Wet Pit 





Saverman Scraper, eporeied by crane, “digs basin 
400 ft. wide for reservoir. 


SAUERMAN LONG 


The first cost of a Sauerman Cable- 
way or Drag Scraper machine for the 
average long haul job is less than the 
cost of any other equipment that will 
dig, haul and place an equal yard- 
age of materials. Moreover, a Sauer- 
man machine is easy to operate and 
demands little by way of repairs, 
assuring a minimum daily expense. 


These machines have a working 
range of 100 to 1500 feet, and will 
handle from 10 to 100 cu. yd. of 
material per hour; the handling capa- 
city depending upon the material, the 
working span, and the size of the 
bucket. 

Tell us what work you wish to do and we 
will quote on an economical machine to meet 
your exact requirements. Or if you require 
only general information concerning this type 
of equipment, ask for the 84-page Sauerman 
catalog. 


SAUERMAN BROS.., INC. 


488 S. CLINTON ST. CHICAGO 


RANGE MACHINES 
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New Handling Equipment 





Mounted on a D4 “Caterpillar” diesel 
tractor, a new piece of loading equipment, 
known as the Athey Mobiloader, was 
shown for the first time at the Road Show 
by the Athey Truss Wheel Co., 5631 W. 
65th St., Chicago, Ill. The unit is a product 
of two years of development and research. 
To mount the Athey MobilLoader no 
changes are necessary either in new “Cater- 
pillar” diesel tractors or in corresponding 
models of “Caterpillar” tractors now in use. 
No special mountings of any kind are 
needed, and it can be attached without bor- 


















NEW EQUIPMENT AND MATERIALS 


ing any holes. The Mobiloader, as shown 
at the Road Show. has a 1%-yd. bucket. 
There is 7 ft. 6 in. clearance under the 
chute for rear dumping. For front dumping 
the load can be discharged at any point 
from the ground to a height of 7 ft. 6 in. 
The device is cable operated, and is a ball- 
bearing mounted, worm-gear transmission 
unit. Control is from the tractor seat, and 
is unusually simple—one lever controlling 
all rear dumping, and front dumping being 
obtained with a simple adjustment. Power 
is transmitted from the front power take- 
off to a reversing transmission and worm 
gear unit mounted on the left-hand fender. 
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HELTZEL HEAVY DUTY STEEL 
FORMS FOR BATTERED CURBS 
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Heltzel Heavy-Duty Steel 
Forms for constructing bat- yA 
Two double 
wedged stake pockets 
mounted on vertical 
stiffeners permit all stakes 
to be driven vertical — 
even on the battered side. 
Yoke type division plates 
and dowel connections 


lest to set and strip. 
your specifications for 
complete quotations or 
















BUILDS IT BETTER 


BINS. Portable and Stationary 

CEMENT BINS. Portable and 
stationary 

CENTRAL MIXING PLANTS 
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The Athey Mobiloader 


The drawbar of the tractor is left clear 
to permit use of the tractor for other pur- 
poses, or for mounting a winch. The bucket 
is easily removed when the tractor is em- 
ployed for uses other than loading. An out- 
standing advantage claimed for the Athey 
MobiLoader is that it allows clear vision 
for the operator, since there is no structure 
in front of the driver to obstruct his view. 
In addition, the MobiLoader does not inter- 
fere with the operation of the tractor 
tracks, but leaves them free to oscillate 
normally. In operation, the MobiLoader 
dumps to the rear without the necessity of 
maneuvering or turning the tractor in any 
way. 
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New Truck Shovel 


A four-wheel drive truck shovel available 
in ¥% yd. and % yd. capacities has been an- 
nounced by Michigan Power Shovel Co., of 
Benton Harbor, Mich. This machine is 
built for extra traction on rough ground. 
These models, TF6 and TF8, are quickly 
converted from shovel to crane, clam, drag- 
line or trench hoe. Increased maneuverabil- 
ity of this unit, without sacrificing highway 
mobility, is claimed to be obtained by addi- 
tion of front-wheel drive axle. The modern 
constant-velocity joint on front axle is 
stated to make steering easier on this four- 
wheel drive machine. Operator’s controls 
are arranged to permit a high production 
rate. Full circle swing makes loading over 
front of machine possible. Air clutches 
handle shovel and boom mechanism. The 
specially designed truck chassis allows an 
unusually low center of gravity and adds 
to the stability of the machine. Chassis 
frame construction is of high-tensile alloy 
steel. Gas or diesel power is available at 















New Michigan Four Wheel Drive Truck 
Shovel-Crane 
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option. All turntable rollers and drum 
shafts turn on ball bearings. All wheels 
are equipped with 10.50 x 20 tires and Lock- 
heed hydraulic brakes. Complete informa- 
tion can be obtained from the manufac- 
turers by writing for Bulletin RS-140 or 
RS-145. 
Ww 
New Portable Combination 
Crushing Plant 


A new portable combination jaw and roll 
crusher plant has been added to the line 
of the Gruendler Crusher & Pulverizer Co., 
2195—21 N. Market St., St. Louis, Mo. 
The outfit is equipped with both jaw crusher 
and double roll crusher and folding frame 
bucket elevator, all mounted on one steel 
frame truck. The illustration shows the 
combination jaw-roll crusher power unit 


Portable Combination Plant on West Vir- 
ginia Job 


screen reject conveyor and portable jack 
leg bin, on a job for the State Road Com- 
mission of West Virginia. 
New Portable Generators 

Two more gasoline engine driven gen- 
erators have been announced by the Home- 
lite Corporation, Port Chester, N. Y. 

Weighing only 82 and 125 lb. complete 
with built-in gasoline engine, these 120 
volt D. C. units are capable of generating 
1800 and 3000 watts respectively. They are 
easily carried by one or two men and can 
be quickly set up for operation. During the 
day these generators can be used to oper- 
ate electric saws for form work, electric 
vibrators for concrete placement, and many 
other electric tools. They also can be used 
as a power supply for operating floodlight- 
ing for night work. The units are simple 
and foolproof in operation and require prac- 
tically no manual attention. After starting 
they are completely automatic. There are 
no rheostats to adjust. Voltage automat- 


New Portable Generator 


ically remains constant, regardless of load. 
The complete unit is waterproof, dustproof, 
and weatherproof. 


Sand Distributor 


The illustration shows the Butler sand 
distributor in operation on an Indiana high- 
way. This distributor, which is made by the 
\uburn Metal Products Co., Auburn, Ind., 
is attached to the truck by hanging over the 
back end-gate. It is stated that with it a 
heavy application can be put on at speeds 
of 5 to 15 miles per hour, and lighter coats 
at higher speeds. The distributor is made 
in two models—motor operated and hand 
operated. The first mentioned complete with 
engine weighs 167 lb.; the hand operated 
distributor weighs, complete, 120 Ib. The 
distributing fan on both models is 14 gauge 


Butler Sand Spreader on Indiana State 


Highway 
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Look at the mud! Could your trucks get through? Marmon-Her- 
rington All-Wheel-Drive Fords can, and are doing it every day in 
the week. They perform just as amazingly in deep sand or snow, 
and climb surprisingly steep hills and grades with the greatest 
of ease. Safest vehicles built for slippery highways. 

We convert all standard Ford trucks, passenger and com- 
mercial cars to All-Wheel-Drive, and build 33 models of heavy- 
duty All-Wheel-Drive vehicles in our plant. Load capacities up 
to 68,000 pounds. Four and six-wheel-drive. models. Gasoline 
or diesel engines. Any equipment you need. 

For road building, snow removal, general hauling, logging, 
utility service, oil field transport, on and off the highway, these 
vehicles are supreme. Write for Illustrated News showing them 
in action. Cable address MARTON, Indianapolis, Ind., U. S. A. 


INC. 


INDIANAPOLIS, INDIANA, U.S.A. 
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sheet steel with 16 gauge blades riveted to 
the fan. The distributors can be used for 
spreading sand, cinder or other abrasives 
on icy roads and streets; also for spreading 


sand, pea gravel or other aggregate for 
seal coats, or dust proofing on dusty roads 
or streets 


New Roll Crusher 


A new roll crusher has been added to the 


line of the Pioneer Engineering Works, 
1515 Central Ave., Minneapolis, Minn. The 
new crusher has rolls 16 in. in diameter, 


with a 16 in. face, which gives the Pioneer 
company a complete range of sizes from 
16 in. up to 54 in. in diameter. The new 
16 in. roll crusher is offered with either 
bronze bearings or Timken bearings. One 


A NEW WARCO 





New Pioneer Roll Crusher 


of the important, and new, features of the 
bronze bearing crusher is that the bearings 
are enclosed and protected from dust, just 
like the anti-friction bearings. The crusher 
is equipped with fine corrugated rolls which 








GASOLINE OR DIESEL POWERED, 


That will meet all the requirements of the modern road 
builder. They have the features found desirable in modern 
road construction — heavy duty tandem drives, single 
member frames, engine over transmission, 8 forward and 2 
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speed power control, 
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and power operated lean- 
ing front wheels. 
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will produce small materials, but still have 
a large “bite.” The shells are manganese 
steel, and replaceable. The crusher is gear- 
driven, and all gears are located on one side 
of the crusher, and fully enclosed. 

Ww 


New Self-Propelled Air Compressor 


Schramm Inc., West Chester, Pa., has 
recently developed one*of their standard 
small air compressors for replacement of 
standard Ford V-8 engines in Ford trucks 
or other similar applications. The use of 
this replacement package is similar to the 
use of the modern diesel engine “conver- 
sion”; in other words, the Ford engine is 
removed from the truck and a combined 
engine and air compressor is replaced un- 
der the hood of the truck. No payload space 
is taken up by power take-off and com- 
pressor on the rear of the truck, and the 
truck uses the same engine power cylinders 
for power for propulsion and for driving 
the air compressor. By merely manipulating 
several controls in the cab of the truck the 
unit is converted from an air compressor 
to a truck and vice versa without even 


| mene eam tected 





Air Compressor Unit 


stopping the engine. The unit delivers 55 
cu. ft. of air per minute at 100 Ib. pressure. 
The unit is a full sized standard Schramm 


air compressor adapted for installation un- 


der the hood of Ford V-8 trucks. Basically 
the unit is a 4-cylinder engine and a 4-cyl- 
inder air compressor in an 8-cylinder block. 
The power cylinders are No. 1 and No. 4 
on one bank and No. 2 and No. 3 on the 
other bank to give equal power and equal 
load. When operating as a truck the four 
power cylinders drive the truck through 
the standard Ford clutch and transmission 
and the four compressor cylinders are shut- 
off so that no power is consumed and no air 
is compressed. 

—_ 


New Light Weight Emergency Jack 


A new lightweight, single acting, auto- 
matic raising and lowering emergency jack 


has been placed on the market by Temple- 
ton, Kenly & Co., 


1020 S. Central Ave., 
Chicago, Ill. This jack, designated No. 522, 
is identical to the Simplex No. 310A emer- 


gency jack which has a 15-ton capacity, 
except that it is proportionately smaller 
and has a capacity of 5 tons. The No. 522 


tilts on its base, when the base pawl is dis- 


engaged, permitting angular jacking or 


pushing and pulling. Lifts on the cap, the 
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New Simplex Light Weight Emergency 
Jack 


auxiliary shoe, the toe lift and at any inter- 
mediate point by using the 4% ft. 46 BBB 
chain, which is fitted with a grab hook, as 
a sling. It has a large strong inner-ribbed 
base, a double lever socket for operation in 
close quarters and the toe lift is machine 
corrugated. The No. 522 is made of the 
same long lasting heat-treated parts used 
in the larger No. 310A. The No. 522 weighs 
64 Ibs., 44 Ibs. less than the No. 310A, is 22 
in. high, has a 14 in. lift and is furnished 
complete with a 4% ft. chain, an auxiliary 
cap shoe and a 36 in. heat-treated steel 
lever bar. 


Gasoline Metering Unit 


A self contained meter unit equipped with 
a rotary pump, air release and power unit 
for tank wagon and other service has been 
brought out by S. F. Bowser & Co., Inc.. 
Fort Wayne, Ind. It is claimed that this out- 
fit is especially adapted for use by road 
contractors for distributing gasoline to 
graders and other equipment. 

vw 


New Line of International Diesel 
Crawler Tractors 


\ year ago the International Harvester 
Co., 180 North Michigan Ave., Chicago. 
Ill., announced the big powerful modernly 
styled Model TD-18 Diesel TracTracTor. 
It was and still is the largest in the Inter- 
national crawler tractor line. Now, three 
new similarly styled and engineered Inter- 
national Diesel crawlers have just been 
announced. They are the TD-6 TracTrac- 
Tor, smallest of the three new models; the 
TD-9, next in size; and the TD-14, largest 
of the three. Thus, with the larger TD-18, 
previously announced, the International 
Diesel crawler line now consists of four 
sizes, with drawbar horsepower ranging 
from 30 for the TD-6 to more than 70 for 
the TD-18. A TracTracTor of same size 
as the TD-6 and to be known as the T-6 
will be available very soon with a combi- 
nation gasoline-distillate engine. Every one 
of these new TracTracTors is equipped 
with a full diesel engine giving full diesel 


The International Diesel Crawler Line of Four TracTracTors 


fuel economy. As has been the case with 
other International diesels, each engine of 


this new line is provided with a distinctive 
method of starting by which it starts on 








This tough. waterproof, pliable 


paper is available in rolls — 
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blankets of almost any size. 


stand rough handling and many 


re-uses. It's dependable, low-cost 


weather protection — that can be 
used profitably on almost any 


road-building or construction job. 


1. CURING CONCRETE 


roads, streets, bridges, sidewalks, etc. 


2. COVERING WINDROWS 


of dried aggregate to save reblading 


and loss of time due to rains. 
3. STOCK PILE COVERS 
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gasoline and, after about a minute of oper- 
ation, shifts to full diesel operation. A con- 
ventional automotive-type electric starter is 
regular on the TD-18 and is available as 
special equipment for each of the other 
models. The new TD-9 and TD-14 respec- 
tively have more power, wider speed range, 
and greater adaptability than the TD-35 
and TD-40, which have been proving them- 
selves in all sorts of work the past several 
years. The TD-6 is entirely new and is the 
smallest International Diesel TracTracTor 
ever developed. 
Ww 


New Grader by Rome 


The “303” just brought out by Rome 
Grader and Machinery Co. of Rome, N. Y., 





Rome No. 303 Motor Grader 


is a high lift, high powered, tandem drive 
machine, with 8 forward and 2 reverse 
speeds. A trim I-beam, boxed, all-welded 
frame is one of the outstanding features. 
lhe blade is fully reversible, and takes a 
bank sloping position up to 90 degrees. 



















HIGHWAY MOWER 


It’s a mower you can depend on in tough places—under all 
conditions. It’s economical, highly efficient, proved by thou- 
sands of hours of service in gruelling tests. If you’re looking 
for a mower you'll never have to apologize for—the Silver 
King is IT! It’s a year around unit—mow- 
ing, leaf removal, snow removal. Send for 


the free folder illustrated below. 
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Control is completely hydraulic. Either 
diesel or gas power is available. 

The following data are from the specifi- 
cations : 
Shipping weight— 


With diesel engine 20.040 Ih. 

With gas engine....... .....18,700 Ib. 
Length overall ........ veneeee-24 ft. 10 in. 
Temiss 40 ft. 
Pert GIS nities 3 ft. 8 in. 
Be. See 12 ft. 
Speeds................2.31 to 16.10 miles per hour 
Blade pressure without scarifier— 

With diesel engine........ veceeeeeeeee- 10,120 Ib 

With gasoline engine........ 9,443 Ib 
eo te a enero 60 in 
Horsepower— 

Diesel engine ................. bissaauiaaiiecitcensmaicael 62.5 

Gasoline engine ............ a ee sneha 
Scarifier weight—V_ type ....--1,150 Ib. 





Vv 


New Scraper 


A new low priced dirt moving utility 
scraper has been placed on the market by 
Gar Wood Industries, Inc., Detroit, Mich. 
This new Model 23 is a 3-yd., 2-wheel hy- 
draulically operated scraper. It digs under 
positive pressure, loads, hauls and back 
dumps. Raising and lowering of the cutting 
blade, closing the load and dumping are ac- 


New Gar Wood-Continental 3 Yd. Scraper 


complished while in motion. Twin, 2-way- 
action hydraulic jacks actuate the digging 
bucket and provide accurate and fast con- 
trol by the tractor operator of all digging, 
loading and carrying operations. 
vW 


Adjustable Reflector Button Support 


An adjustable support for light reflecting 
glass or “lucite” buttons that hold the re- 
flecting element close enough to the high- 
way to get adequate light reflection—yet 
leaves the shoulder or berm clear, so that 
grass is easily kept cut and cars can park 
on the shoulder, has been placed on the 
market by the Tuthill Spring Co., 760 Polk 
St., Chicago, Ill. The support consists of 
a vertical galvanized pipe 10 ft. long. On 
this is a “cross” of welded tubing that can 
slide up or down on the vertical pipe. The 
horizontal piece of tubing carries the hori- 
zontal pipe 4 ft. long, on the outer end of 
which is fastened the reflector buttons. The 
horizontal pipe can be moved in or out 
through the “cross” and held in place by a 
safety set screw. The whole assembly is 
heavily galvanized and will last for a great 
many years. Both the horizontal and verti- 
cal pipes are capped so that water cannot 
get inside. The vertical pipe can be driven 
into the ground. The reflector buttons are 
adjustable horizontally, vertically and also 
will swing out of the way if hit by a high 
truck or trailer. 
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Apparatus for Removing Moisture 
from Air Lines 


The Logan Engineering Co., 4912 Law- 
rence Ave., Chicago, IIl., has announced 
that their line of Aridifiers for removing 
moisture and oil from air and gas lines is 
now complete in all sizes from % in. to 
10 in. All sizes are claimed to effectively 
remove dirt and moisture from.compressed 
air lines and gas lines, foreign matter im- 
pinging on a multiplicity of “propeller 
blades” revolving in opposite directions and 
propelled by the flow of air or gas. The 
arrested contamination and moisture is col- 
lected in the lower housing from where it is 
drawn off as occasion warrants. All sizes 
are simply constructed, easy to install in 
any line, interior or exterior, operate with- 
out back pressure and require no mainte- 
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Details of Aridifier 


nance or attention other than a periodical 
clean-out. These units are designed for ap- 
plication with air compressors used on con- 
struction work. 

Ww 


New Diesel Tractor 


A new 75-drawbar horsepower diesel D7 
tractor has been brought out by the Cater- 
pillar Tractor Co., Peoria, Ill. This new 
D7 tractor is powered by a heavy-duty, 4- 
cylinder valve-in-head, “Caterpillar” diesel 
engine. It has a bore and stroke of 534 in. 
x 8 in., and a full load governed r.p.m. of 
1000. Belt horsepower is 87; drawbar, 75. 
Rugged construction, effective sealing 


against dirt, freedom from operating ad- | 
justments, a lubricating oil cooler, statically | 


and dynamically balanced five main bearing 
crankshaft, quick acting governor, accessi- 


bility and the ability to successfully burn a | 
wide range of diesel fuels are a few of the | 


features. To provide a broad range of 
speeds and therefore permit the most profit- 
able use on a wide variety of work, the new 
D7 tractor is regularly equipped with either 
0! two 5-speed transmissions. The low- 
speed transmission provides 5 forward 








speeds ranging from 1.4 m.p.h. to 5.00 
m.p.h.; while the high-speed transmission 
has speeds from 1.4 m.p.h. to 6.00 m.p.h. 
For each of the first four forward speeds, 
there is a corresponding but slightly higher 
reverse. This is obtained by means of a 
quick reverse shifting lever, which works 
independently of the change speed shifting 
lever. It is possible to change from any of 
the first four speeds to the corresponding 
reverse speed by merely pushing forward 
on one lever, the flywheel clutch having 
been first disengaged. 
Ww 


New Division Manager for 
Worthington 


The appointment of Mr. Harold W. Stod- 
dart to the position of manager of its 
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Turbine Well Pump Division has been 
announced by Worthington Pump and Ma- 
chinery Corporation, Harrison, N. J. Mr. 
Stoddart graduated at Iowa State College 
in 1919. He joined the Worthington organi- 
zation at that time, and has been closely 
allied with the manufacture of turbine well 
pumps since 1921. From 1932 to 1935 he 
served as engineer in charge of turbine 
well pumps, overseeing the design and 
manufacture of the product. In 1935 he was 
appointed special representative in charge 
of turbine well pump sales, in which posi- 
tion he was responsible for the sale of tur- 
bine well pumps throughout the entire 
Worthington sales organization. Since the 
early part of 1939 he has served in the ca- 
pacity of assistant manager of the Turbine 
Well Pump Division. 








BITUVIA 


ROAD TAR — Because of construction and main- 


tenance economies and because of its traffic safety BITUVIA road 
tar construction offers distinct advantages to the contractor and to 
the public. Deep penetration holds the aggregate firmly for long 
service. BITUVIA is easily applied. It is highly resilient and skid- 
resistant. Made in seven types to meet any Federal, State, County 


or Municipal specifications. 


PLASTUVIA CRACK FILLER 


The unusual ability of this filler to withstand a 
wide range of temperatures—from bitter cold 
to torrid heat—without flow or traffic “pull” 
in summer, or chipping in winter, makes it an 
outstanding product. The ease with which it 
is applied, and the manner in which it holds 


COAL TARY 
PRODUCTS 


tenaciously to concrete and brick surfaces char- 
acterize this material. Your inquiry will bring 
you further information about these products. 


REILLY TAR & CHEMICAL CORPORATION 





@ This statement came from a crane 
operator who for 25 years has worked 
with all types of buckets. The bucket 
which won his praise is a % yard Mul- 
tiple Rope Williams Bucket used by F. 
F. Mengel Company, Wisconsin Rapids. 


The men at the controls know how 
Williams Buckets can help make time in 
digging and moving yardage. The men 
in the “front office” know how Williams 
Buckets stack up in long service and low 
maintenance cost. 


They’re “Built to Last, 
and Move Dirt Fast” 


THE WELLMAN ENGINEERING CO. 
7003 Central Avenue, Cleveland, Ohio 
] 








Bulletins describ- 
ing all types of 
Williams Buck- 
ets sent free 
on request 
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Marion Representatives Appointed 


The Marion Steam Shovel Co., Marion, 
Q., announces the appointments of the fol- 
lowing representatives: J. Shuman Hower 
Co., 85 N. Genesee St., Utica, N. Y., will 
represent Marion throughout a large sec- 
tion of central New York State. P. B. 
Heisey, Pittsburgh, Pa., will work with 
Harry Cox and John M. Quigley in the 
Pennsylvania district. Mr. Cox has repre- 
sented The Marion Steam Shovel Co. out 
of Philadelphia for a good many years 
where his headquarters will be retained. 
fohn M. Quigley, until recently located at 
the home office and devoting his time to 
engineering and sales, is also located in 
Pittsburgh and is working closely with the 
P. B. Heisey Company. The Pittsburgh 
office is located at 1409 Gulf Bldg. This 
move was made to extend The Marion 
Steam Shovel Co. sales service in the 
Pennsylvania region and to augment its 
activities in the state. 

Ww 


Hercules Distributor Organization for 
Diesel Replacement Engines 


Reflecting the growing demand for diesel 
power for small truck applications. Her- 
cules Motors Corporation of Canton, O., 
has built up an efficient distributor organi- 
zation for the sale and installation of its 
diesel replacement unit for the Ford truck 
chassis. The Hercules complete “packaged” 
unit can be readily installed in the Ford 
truck chassis for the years 1935 to 1940, in- 
cluding left-hand drive Cab-Over-Engine 
Models—without any major alterations in 
the truck chassis. All Ford dealers are in 
position to supply the Hercules diesel. To 
better serve the dealers, also the truck own- 
ers, Hercules distributors have teen estab- 
lished principally in Ford Motor Co. branch 
cities—where engines are installed and 
where parts and equipment are quickly 
available for servicing the engines. Twenty- 
two of the thirty-four Ford branch cities 
in the United States now have Hercules 
distributor representation. The total num- 
ber of Hercules distributor points at pres- 
ent is thirty-one with a few key locations 
still to be covered. 

vw 


D. C. Peterson Appointed Plant 
Manager of Buda 


J. S. Dempesy, president of The Buda 
Co., Harvey, IIl., has anounced the appoint- 
ment of D. C. Peterson as plant manager 
in charge of all manufacturing operations, 
succeeding E. D. Conant who recently re- 


| signed from his position as vice president 











| in charge of manufacturing. Mr. Peterson 


was formerly connected with Buda for a 
period of 16 years—starting in 1918. During 
that time he served as electrical engineer. 
plant engineer and finally as general super- 
intendent of production. During the past 
five years, Mr. Peterson has been associated 
with the Continental Can Co. He spent two 
years in Europe constructing and organiz- 
ing a large tin plate mill for The Metal Box 
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Co. of England, an affiliate of The Conti- 
nental Can Co. After his return to America, 
Mr. Peterson served in a technical advisory 
capacity studying all types of tin plate oper- 
ations in the United States and Canada. 
Mr. Peterson also served in various engi- 
neering capacities for all the factories of 
Continental Can Co. Mr. Peterson is an 
associate member of the Association of 
Iron and Steel Engineers. ~ 
~ 4 


Owen Bucket Plant Enlarged 


January Ist saw the completion of an 
addition to the plant of the Owen Bucket 
Co. in Cleveland, O. A greatly increased 
volume of business has necessitated this 
expansion which will increase the plant area 
over 50 per cent. The new addition will be 
serviced by an overhead traveling crane 
and several jib cranes and will be equipped 
with additional fabricating machinery and 
welding equipment. 

vw 


P. |. Perkins Appointed Link-Belt 
Speeder Shovel Distributor 


Link-Belt Speeder Corp., Chicago, has 
announced the appointment of P. I. Perkins 
Co., 376 Dorchester Ave., Boston, Mass., 
as authorized agent for the full line of 
Link-Belt Speed-o-Matic and Speeder 
crawler-mounted shovels, draglines, cranes 
in Vermont, New Hampshire and eastern 
Massachusetts. This old established con- 
cern which for many years has handled 
Speeder machines in New England, now 
represents the recently consolidated Link- 
Belt Speeder Corp. on units of all types 
and sizes over the complete capacity range 
of % to 2% yd. 

Ww 
Universal Atlas Plants Make Perfect 
Safety Record 


Perfect safety records in 1939 were made 
by the Hudson, N. Y., Northampton, Pa., 
Universal, Pa., Duluth, Minn.. Hannibal, 
Mo., and Independence, Kans., plants of 
the Universal Atlas Cement Co., United 
States Steel Corporation Subsidiary. Con- 
tinuous operation of these plants for an en- 
tire calendar year without a single lost-time 
accident entitles each of them to a re-award 
of the Portland Cement Association safety 
trophy for 1939 which each of these plants 
has previously received two or more times. 

vW 


A. E. Forster and A. R. Ely of Hercules 
Powder Co. Promoted 


Hercules Powder Co., Wilmington, Del., 
announces the appointment of A. E. Forster 
as assistant general manager of the Ex- 
plosives Department. A. R. Ely has been 
appointed to succeed Mr. Forster as man- 
ager of the Service Division of the Explo- 
sives Department. Mr. Forster joined 
Hercules in 1925 as a member of the Ex- 
plosives Service Division on the West 
Coast. In 1935 he came assistant superin- 
tendent of the Carthage, Missouri, plant, 
and assistant manager of Birmingham. 
Alabama, sales office in 1937. Mr. Forster 
has served as manager of the Service Divi- 
sion of the Explosives Department since 
January, 1939. Mr. Ely became associated 
with Hercules explosives operating depart- 
ment at Parlin, N. J., in 1920 and in 1925 
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joined the explosives sales staff. In 1934 he 
was appointed assistant superintendent of 
Bacchus, Utah, explosives plant. Mr. Ely 
has been a member of the Service Division 
of the Explosives Department since -1937. 
Mr. Forster and Mr. Ely will continue to 
make their headquarters in Wilmington. 
Ww 


T. R. Higgins Appointed District Engi- 
neer for American Institute of 
Steel Construction 


T. R. Higgins, heretofore chief engineer 
of New England Structural Co. of Everett, 
Mass., has joined the staff of the American 
Institute of Steel Construction, and will 
serve the Institute as engineer in the New 
York district. Other district engineers are 
located at Worcester, Mass.; Philadelphia, 
Penn.; New Orleans, La.; Atlanta, Ga.; 
St. Louis, Mo.; San Francisco, Calif.; 
Cleveland, O.; Chicago, Ill, and Topeka, 
Kans. These offices are open to architects, 
engineers and others in need of technical 
advice onesteel structures. Mr. Higgins has 
been chief engineer for New England 
Structural Co. for the past eight years. 
For six years prior to that he was struc- 
tural engineer for Stone & Webster Engi- 
neering Corporation. Mr. Higgins gradu- 
ated from Tufts College in 1921 with a de- 
gree of B.S. in Civil Engineering, follow- 
ing which he was in the bridge division of 
the Massachusetts State Highway Depart- 
ment and later in the Chief Engineer’s of- 
fice of the Santa Fe Railroad in Texas. 

WwW 


Paul B. Cochran Appointed General 
Sales Manager of Buckeye 


\nnouncement by W. H. Schonburg, 
Executive Vice-President of the Buckeye 
Traction Ditcher Company, Findlay, Ohio, 
during the Road Show in Chicago, places 
Paul B. Cochran in charge of sales. Mr. 
Cochran is widely known in the construc- 
tion equipment industry from his many 
years of active sales work, especially dur- 
ing recent years as sales manager of the 
R. B. Equipment Division of Buckeye while 
that office was in Chicago. The new appoint- 
ment places Cochran in charge of sales of 
all Buckeye equipment and brings his head- 
quarters to the general offices in Findlay, 
Ohio. 
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Graduates of 350 Colleges on 
Goodrich Pay Roll 


A recent check of personnel records 
made by The B. F. Goodrich Company 
showed that graduates of more than 350 
American colleges and universities are rep- 
resented in the sales, production, and 
technical departments of the company’s 
main plants in Akron, O. 

Ww 


R. H. Dragsdorf Is Named Dodge 
Truck Plant Manager 


L. J. Purdy, general manager of Chrysler 
Corporation’s Dodge truck plant has an- 
nounced the appointment of Russell H. 
Dragsdorf as the new Dodge truck plant 
manager replacing R. M. Hidey, recently 
deceased. Mr. Dragsdorf, who for the past 
several years has been Dodge truck plant 
engineer and labor relations supervisor, 
has been associated with Dodge in Detroit 








for 22 years. He was connected with the 
passenger car plant engineering division for 
15 years. During the two years of A Cen- 
tury of Progress exposition in Chicago, 
Mr. Dragsdorf served in a supervisory 
capacity in the Chrysler Corporation exhi- 
bition building. Since then he has been 
affiliated continuously with the Dodge truck 
manufacturing organization. Coincident 
with Mr. Dragsdorf’s appointment it was 
announced that A. S. Anderson, for several 
years in charge of the special equipment 
engineering department of the Dodge truck 
plant, has assumed the additional duties of 
labor relations supervisor. Harold Hocker, 
who has also been connected with the Dodge 
truck manufacturing for several years, now 
tecomes plant engineer. 
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Dietz Lantern Firm Marks 100th 
Birthday 


The R. E. Dietz Co. of New York City 
and Syracuse, N. Y., manufacturer of lan- 
terns, has been celebrating its 100th anni- 
versary. It is interesting to note that the 
R. E. Dietz Company has maintained an 
unbroken record of solvency under the man- 
agement of three generations of the Dietz 
family during the entire hundred years of 
its existence. The business had its inception 
in the small lamp and oil establishment 
founded by the first Robert FE. Dietz at 
Brooklyn, N. Y., in 1840. It has grown by 
successive stages and now has a factory at 
Syracuse, N. Y., and an office and factory 
building in New York City. 

vW 
Union Metal Manufacturing Co. 
Absorbs Corrugated Steel Sheet 
Piling Corp. 


The Union Metal Manufacturing Co., 
Canton, O., announces that effective Janu- 
ary 12, they have absorbed the Corrugated 
Steel Sheet Piling Corporation, formerly 
of Chicago. Alexander Mayer, formerly 
president of Corrugated, joins the Union 
Metal organization as manager of sheet 
piling sales. The manufacture of corrugated 
steel sheet piling, both standard and inter- 
lock types, in 8, 10 and 12 gauge steel, will 
be continued. It has been on the market for 
a number of years and is used extensively 
in the construction of sewers, cofferdams, 
bulkheads, bridges, disposal plants, dams 
and similar projects. Light weight and 
maximum strength are the outstanding 
features of this piling which has been used 
extensively in this country as well as South 
America. 
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F. S. Douglas Appointed Assistant to 
President Universal Atlas Cement 


Findlay S. Douglas, formerly special 
representative, New York, has been ap- 
pointed assistant to the president of Uni- 
versal Atlas Cement Co., United States 
Steel Corporation subsidiary. Mr. Douglas 
was born in historic Saint Andrews, Scot- 
land, and began his business career in the 
United States with Post and McCord Com- 
pany. Subsequently he was manager of 
motor and generator sales of Sprague Elec- 
tric Co., now the Sprague Division of Gen- 
eral Electric, which he left to join the 
Universal Atlas Cement Co. A year after 
coming to America Mr. Douglas won the 


























































ECONOMY 


@The Monotube Method 
of Pile Construction 
assures quality sub- 
structures at a cost in 
keeping with their size. 
Here’s why: 


1. Monotubes of many 
sizes and tapers can 
be obtained in small 
quantities without 
Paying a premium. 

2. Monotubes are light 

| . .weight and can be 


‘shipped and handled 
at low cost. 





Be Monotubes require 
no core or mandrel— 
can be driven with 

Sh ala equipment 
| - obtained in your own 

: ~ locality. 


H 


4. Any competent con- 
*. tractor can install 
(= “them. 


5. Inspection is easy and) 
.. inexpensive —a light, 
“lowered into the 
driven casing affords 
proof of its integrity. ' 


6. Filling the Monotube 
*. with concrete is a 
simple operation, and. 
_ the completed pile. 
_ has the combined 

strength of the con-— 

crete and steel. : 


- 












: "Specify Tapered Steel 
-Monotubes for that next” 

small or large, and 
get ‘a safe substructure at 
a saving. Write for Catalog 
‘No. 68A. ¥ 



































Your 
Maintenance Dollar 
Will Do More 











A BURCH UNDR-TRUK-ROAD MAIN. 
TAINER mounted on a truck you now 
own, will put your rough, “pitted” roads 


in first class condition at a saving in cost 
of 40 to 50 percent over all former 
methods of maintenance. 

Ideal for honing blacktop or stabilized 
roads. Can be attached to, or detached 
from truck in five minutes. Is hand hy- 
draulic controlled from truck cab or, 
from the rear of the machine. 


Write for Catalog 


Manufactured by 


THE BURCH CORPORATION 


Crestline, Ohio 


Se ay 
Yowre “Mister 














So-an-So” 






and not 
just 
“409” 

at the 


HOTEL 


Medford 


InMILWAUKEE 


WHERE THE GUEST BECOMES AN 


INDIVIDUAL NOT A NUMBER’ 


RATES FROM °2.25 WITH BATH 


Also Operating New 


HOTEL EAST-WAY 
MILWAUKEE 











United States Golf Association and at pres- 
ent is president of the United States Sen- 
iors’ Golf Association. Mr. Douglas served 
on the board of managers of the Saint An- 
drews Society of the State of New York, 
is a past president of the Burns Society of 
the City of New York, and formerly served 
on the board of governors and was vice- 
president of the Engineers’ Clnb of New 
York. He is a member of a number of golf 
clubs and is one of the original founders 
of the National Golf Links of America at 
Southampton, N. Y., and of the Blind 
Brook club at Portchester, N. Y. 
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Harry L. Vines Appointed LeTourneau 
Western Sales Manager 


Harry L. Vines, former supervisor of 
special representatives for the Western Di- 
vision of Caterpillar Tractor Co., has ac- 
cepted a position of western sales manager 
for R. G. LeTourneau, Inc., filling a posi- 
tion vacated by John R. Bryan who was 
appointed chief western field engineer. Mr. 
Vines comes to LeTourneau with a lifetime 
of experience in the construction equipment 
field. Prior to his first connection with the 
Caterpillar Tractor Co. as a special repre- 
sentative in 1935, he pioneered the Master 
Equipment Co.’s line of earthmoving tools 
in the Pacific Northwest, served as a field 
representative for LaPlant-Choate Co., and 
acted as civilian purchasing agent for the 
construction division of the United States 
Air Service in the building of Rockwell 
Field, San Diego, during the World War. 
His actual experience on dirtmoving and 
construction jobs came following the war 
when he filled positions ranging from mule 
skinner to timekeeper to job superintend- 
ent. Mr. Bryan, who has been appointed 
chief field engineer for the West Coast, 
will continue to make Stockton his head- 
quarters and assist Western dealers and 
contractors by the compilation of helpful 
engineering data. 

Ww 


Brazilian Machinery Concern Opens 


New York Office 


The Alnomeric Machinery Corp., 21 
State St., New York City, has been or- 
ganized by Andre Haydy, manager of the 
Alnorma Soc. Machinas, Ltd., of Rio Ja- 
neiro and Sao Paulo, one of the largest 
machinery concerns in Brazil. J. V. Cre- 
monin is the managing director of the new 
organization which will represent the Al- 
norma Soc. Machinas Ltd. of Brazil in the 


United States. 
Ww 


Buckeye Acquires All Emsco Tractor 
Equipment Patents 


Through a recent transaction The Buck- 
eye Traction Ditcher Co., Findlay, O., now 
owns all Emsco tractor equipment patents, 
also those patents under which Emsco was 
licensed or had working agreements and 
all Emsco applications for patents. Wm. H. 
Schomburg, Executive Vice President of 
Buckeye also announces that this tractor 
equipment is being manufactured at Find- 
lay, O., exclusively and that sales are 
handled also from the Buckeye general 
office in Findlay. Buckeye maintains an 
export office at 80 Broad St., New York 
City. 


Roads and Streets 











Grace 
Two-Way Road Sweeper 
for Asphalt Construction 





Ww. E. GRACE 
MANUFACTURING COMPANY 
6000 Holmes Street 
DALLAS, TEXAS 








MASTER 
RKMAN 
ee. 

pa/aer 

ih? 7 am ies! 


For Better Roads, put a WORKMAN 
Machine on the job. 3 sizes: 
THE GENERAL ¢ THE SUPER 
THE MASTER 














YORK MODERN CORPORATION 
UNADILLA, NEW YORK 
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CRUSHING 
SCREENING and 
WASHING UNITS 


@ UP TO 2000 TONS A DAY @ 














Crushers Bins Drag-Lines 
Elevators Pulverizers «gGayco” 
 Sereene Feeders 
. Sprenders Centrifugal 
Sweepers Kettles Air Separa- 
Wash Boxes Conveyors’ tors 











UNIVERSAL ROAD MACHINERY CO. 


Kingston, N. Y. 
Canadian Representatives: F. H. Hopkins & Co., Ltd. 








340 Canada Cement Co., Montreal, Que., Can. 


Wake R Bar 


No Drip! 


- FULL CIRCULATING - 
SPRAY BAR for ALL 






BITUMINOUS DISTRIBUTORS 


Easy to Install 


WRITE FOR CIRCULARS 


eae EARL WALKER GO, 


SULLIVAN, ILLINOIS 














Februury, 1940 
NEW LITERATURE There also are tables of grades and uses 
and a list of suggestions for the proper 
Asphalt Plants—A circular dealing with laying of Tarmac paving. Illustrations show 
its products has been issued by The Mc- steps in various types of Tarmac pavement 
Carter Iron Works, Inc., Norristown, Pa., construction, resurfacing of other materials, 
an organization that has been identified with and typical streets and highways built of 
the asphalt paving industry for many years. Koppers paving products. 
Illustrations are given of several steam- 
less asphalt paving plants. Included also is Transit-Level—A new descriptive circu- 
information on the company’s “telescopic lar, on its transit-level, has been issued by 
drier” (which it is claimed will successfully the Warren-Knight Co., 136 North 12th 
dry Potomac River sand), its A. C. buckets St., Philadelphia, Pa. This instrument is 
and its pug mill mixers. The bucket is of used like a transit and checked like a level. 
the non-tilting, non-leaking type, steam or Description of the instrument, its uses, and 
electrically heated. its specifications are included. 


Convertible Wye Level—A new 48-page Jaw Crushers—A new catalog featuring 
instruction book pertaining to its “Sterling” jt; Diamond jaw crushers, manufactured 
convertible wye level has been issued by jn sizes ranging from 9x 16 to 15x 36 in, 
Warren-Knight Co., 136 North 12th St. has been issued by Diamond Iron Works, 
Philadelphia, Pa. This instrument while Inc., and Maher Manufacturing Co., Div., 
designed primarily as a wye level is fitted Minneapolis, Minn. Various features of the 
with a patented convertible device consist- cryshers are illustrated and described. 
ing of two permanently attached, hinged Tables of dimensions, capacities, and speci- 
standards by means of which the instrument fcations are included. 
may be converted in just a few seconds for 
use as a transit. Full instructions are given Steel Flexible Tubing—Bulletin SS-16, 
to enable the user to learn in a few minutes dealing with Rex-Bellows stainless steel 
the simplest and easiest way to set up the flexible tubing has been issued by the Chi- 
level and to convert it for use as a transit. cago Metal Hose Corporation, Maywood, 
Several pages are devoted to instructoins [1], These bellows are available in both 
for solving some of the most common prob- divided and fully corrugated forms and 
lems encountered in using a convertible provide full flexibility with the strength 
level. and corrosion resistant qualities of stain- 
less steel. Special process of circular resist- 
ance seam welding eliminates the use of flux 
or any form of torch-welding in attaching 
fittings. These and other features are fully 
illustrated and described in the bulletin. 


Asphaltic Limestone—A booklet on Ala- 
bama asphaltic limestone has been issued by 
the Alabama Asphaltic Limestone Co., Lib- 
erty National Life Bldg., Birmingham, .Ala. 
The book gives a brief but comprehensive 
description of Alabama asphaltic limestone, Bars for Bituminous Distributors—Two 
its characteristics, something of the meth- circulars relating to its distributor bars 
ods of laying, and the results that can be have been issued by the Earl Walker Co., 
obtained with the cold lay mixture shipped Inc., Sullivan, Ill. One deals with the 
from the plant ready to use. Walker Bar, Model 99, a full circulatory 
bar, and the Walker Bar Model 199, a 
non-circulating bar. The other circular il- 
lustrates and describes in much detail the 
two bars. 


Slings.—A new handbook on slings, writ- 
ten by engineers, has been issued by the 
MacWhyte Wire Rope Co., Kenosha, Wis. 
This latest publication by the Macwhyte 
Company was written specially for use by — Rock Hammers.—A circular has been is- 
safety men, superintendents, engineers, pur- eq by Worthington Pump and Machin- 
chasing agents, and all others concerned ,,, Corporation, Harrison, N. J., illustrat- 
with handling problems (where slings are ing and describing the various Senturen of 
employed). Containing 56 pages of infor- the newest middleweight rockhammer—the 
mation, the handbook includes many refer- Forty-Five. Specifications are included. 
ence tables and photographs. Latest infor- 
mation on sling designs, capacity and Concrete Paving Joints—A booklet on 
weight comparisons of slings, wire rope, its joints for concrete pavements has been 
and chain; tables for safe working loads; issued by W. S. Godwin Co., Inc., Race 
typical assemblies; crane signals; breaking and McCormas Sts., Baltimore, Md. In 
strength and weight comparisons—these addition to explaining the Godwin Joints, 
are typical of the information contained in the purpose of the booklet is to present 
the handbook. authoritative requirements for load-trans- 

T -ahe : . fer units and their installation; to com- 
i. ermac Highway Construction and Main- pare competitive designs and their actions 
; nance.—A new illustrated Tarmac con- and effectiveness both in service and in 
struction and maintenance booklet has been laboratory tests; to suggest a logical speci- 
issued by Koppers Co., Tar and Chemical fcation for the selection and installations 
Division, Pittsburgh, Pa. Descriptions of of load transfer assemblies. 
applications and _ construction steps are 
given for prime coating, double surface  Gas-Engine Compressors. — A 10-page 
treatments, retreatments and seal coats on bulletin has been published by Worthing- 
bituminous surfaces, double surface treat- ton Pump and Machinery Corporation, 
ments on sheet asphalt, bituminous-concrete, Harrison, N. J., on its Type LTC angle 
cement-concrete or brick, drag leveling gas-engine compressors. Included are illus- 
coarse road mix of the graded aggregate trations and description of the various 
and coarse aggregate types, mulch treat- features of the compressors. Brief specifi- 
ment, penetration pavement, soil stabiliza- cations also are given. This type is made 








SLIPPERY 
ROADS MADE 


SAFE 


Quickly and Economically 


Highway departments from 
coast to coast have tested and 
found the Butler Sand Dis- 
tributor the most simple and 
effective sand and abrasive 
spreader ever built. Light in 
weight—the entire unit hangs gine. Operated 
from the end-gate of a truck by one man. 
like an outboard motor. In- 

stalled in just a few minutes with no spe- 
cial fittings required. Spreads sand, calcium 
chloride, cinders or other abrasives quickly 
and evenly at any speed or while truck is 
backing up. The Butler way is the quick, 
easy, economical way to end slippery 
roads. Write today for full particulars. 


AUBURN METAL PRODUCTS COMPANY 
AUBURN - - : - INDIANA 


MUDEL P 
Driven by small 


BUTLER sano pistrisutor 
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tion, E-Z Mix method, and patching. in six sizes: 375 to 1000 H.P. 








DEPENDABLE 
ROAD ROLLERS 


The Two-in-One Roller 
with Interchangeable 
Hydraulic ‘*Ironeroll* 

and Scarifier. 

6 to 12 Ton 

Gas or Diesel 


OSGOOD POWER SHOVELS 


THE HERC COMPANY 


MARION OHIO U.S.A. 
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WANTED—MUNICIPAL 
EQUIPMENT SALES AGENTS 
To sell on liberal commission basis— 
Street Signs, Traffic Signs, Reflector 
Signs, Signals, Parking Meters, etc. 


MUNICIPAL STREET SIGN CO. 
777 Meeker Ave. Brooklyn, N. Y. 

















PATENT FOR SALE 


The owner of a patent on a Road 
Mixing Machine which picks up mate- 
rial from the road, mixes it, and re- 
deposits it on the road, offers a Patent 
for sale. For complete details, etc., write 


J. E. CHAMBERLAIN 
Box 409, Livingston, Montana 





FOR SALE 
USED EQUIPMENT 


9x18 DIAMOND Roller Bearing Jaw Crusher 
10x20 ve " " " 


10336 . ee " “ " 

x36 “ - ‘ ‘ 

2'0"'x4'0"" on deck DIAMOND vibrating 
screen. 


NEW EQUIPMENT 


I—DIAMOND 9x16 Bronze Bearing Jaw Crusher 
mounted on truck with 15-20 H.P. engine. 
Special price for quick sale. 

DIAMOND IRON WORKS, INC., AND 

MAHR MANUFACTURING CO. DIV. 

Minneapolis Minn. 


FOR SALE—BARGAIN 
1I—LINK-BELT 1% Yd. with 50’ 

Boom & Bucket, Back Hoe & Bucket. 
1—No. 2 NORTHWEST, % Yd. 


C. Robinson Tel’ 
Kingston, N. Y. — 


4133 
4073 
































Chicago Testing Lab., Inc. 
and affiliated 
Chicago Paving Laboratory, Inc. 
Consulting and Inspecting Engineers 
G 


HUGH W. SKIDMORE ENE ABSON 
Materials, Processes, Structures, Consultation, 
Inspection, Testing, Designs, Research, Inves- 
tigations and Experts in Litigation. 


536 Lake Shore Drive Chicago 











